
496 SUMMARY OF UURRENT RESEAROEES RELATING TO 

MICROSCOPY. 
LL Instruments, Accessories, &c.+ 

Vidanes'  Photographic Microscope-Compound Images by the 
Method of Successive Exposnres.t-At the outset of an inqniry into 
the best methods and conditions of micro-photography, Dr. H. 
Viallanes premises that those instruments, in which the dark chamber 
is fixed directly to the tube of the instrument are subject to a serious 
defect, both because the weight of the chamber must affect the micro- 

FIQ. 82. 

metric screw, and  SO b e c a ~ ~ e  the tremors caused by inserting and 
removing the negative are c?municated to the instrument, and may 
displace the object and mth  i t  the photographic image. It is a 

This subdivision contains (1) Stands; (2) Eyepieces and Objectives; 
(3) Illuminating Apparatus ; (4) Other Acceseories ; (5) Photo-micrography ; 
(6) Manipulation ; (7) Microscopica1. Optics, Books, ond Miscellaneous matters. 

t Viallanes, H., 'La Photographie appliquC aux Etudes d'tlnatomie Micro- 
scopique,' 63 pp. and 4 figs. (8v0, Paris, 1886). 



ZOOLOQP AND BOTANY, MICROSCOPY, ETC. 497 

primary necessity that the camera and the Microscope should not 
be in direct contact but united only by a cloth connection. The 
Microscope-tube may be either vertical or horizontal, but the latter 
is the position which insures the greatest stability and facilitates 
manipulation ; it is true that this involves some difficulty in photo- 
graphing an uncovered preparation which is liable to slip when the 
Microscope is horizontal, but in practice it is generally easy to fix 
the section to the object-carrier with a few drops of paraffin. 

The Microscope and camera adopted by M. Viallanes are shown 
in figs. 82 and 83. The latter is a sliding collapsible camera similar to 
that used by photographers. I n  the front of the camera is 8 large 
hole to receivo the eye-piece end of the Microscope, while at the 

FIG. 83. 

back are the usual arrangements for receiving in succession the ground 
glass for focusing, and the sensitive plate. The Microscope is fixed 
upon the base which carries the camera slide, and in such a position 
that the eye-piece end of the tube enters the circular hole in the 
front of the camera, the connection being made by a metallic washer 
fsced on the inside with velvet to prevent the entrance of any external 
light. A stop insures the tube being brought into a strictly horizontal 
position. 

On the mans  of obtaining as large a field as possible, the author 
fays, '' The modilkation required in the Microscope in order thRt as 
large an image as possible may be projected upon the sensitive plate, 
is easily effected ; it  is only necessary to increase the diameter of the 
tube, and this has been done in our photographic Microscope. The 
instrument with the tube thus enlarged can be employed just as well 
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88 any other for ordinary observations, and for this purpose we have 
added an adapting piece by means of which the usual eye-pieces may 
be used. I t  is not difficult to understand the motives which have 
led the makers to construct narrow tubes in Microscopes designed 
for ordinary work ; the dimensions of the tube are determined by 
those of the eye-piece, which, in order that the observer may not be 
fatigued, should only receive so much of the image as may be con- 
veniently comprehended by the eye.” 

With regard to the special difficulties presented by objects which 
are not flat, the author writes, “We have already stated that to 
obtain a photograph well defined in every part, the object should be 
as nearly as possible a plane. Unfortunately, even in the case of 
sections, this condition is not always realized, while with certain 
objects, e. g. insects and Foraminifera, it can never be so. It is pos- 
sible, however, by certain methods to obtain perfectly clear photo- 
graphs of objects which lie in different planes. When such a case 
presents itself, it is well to use the weakest possible objective which 
will bring out the details that are to be reproduced. By employing 
a weak objective with long focus, many more planes can be simulta- 
neously brought to afocus than with a more powerful one. The 
desired result may also be obtained by stopping the objective with 
a diaphragm; the smaIIer the diaphragm the greater will be the 
depth of focus, but at the same time the definition of the lens will 
be proportionately diminished. A happy mean must be preserved in 
the choice of a diaphragm. 

If the above means are not sufficient, we must have recourse to the 
method of sucees&ve exposuree. This method is based upon the fact 
that the same sensitive plate may receive two or more images without 
confusion ; this may be shown as follows:-Place on the stage a 
micrometer, bring its divisions to a focus on the ground glass, then 
insert the sensitive plate and expose for say two minutes. Intercept 
the light, rotate the micrometer through an angle, and expose again 
for two minutes. The plate when developed will show two crossed 
images of the micrometer which are perfectly clear even at  the point 
where they intersect. I n  this way, three or even four superposed 
images may be obtained upon the same plate. From the observation 
of these facts, I was led to use the method of successive exposures in 
the case of objects which could not be simultaneously focused in  all 
their parts. If the =me plate receives in succession the images of 
the different planes of an object, these will be superposed without 
confusion, and a compound image will be produced which is far more 
complete than that obtained by photographing a single plane. 

In employing. thiy method, the head of the micrometer screw 
should be provided mth an index which moves upon a graduated 
circle (fig. 84). The lowest part of the object being first brought to 
a focus upon the ground glass, the division at which the index stands 
is noted, then the highest part of the object is focused and a second 
reading is made on the circle. These readings determine the limits 
between which the index must move if all the successive planes of the 
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object are to be photographed. The sensitive plate is now introduced 
and exposed three or four times, the index being set at different 
points between the limits; in this way three or four images are 
superposed and form a complete picture. To obviate the reading of 
angles, the circle is provided with two movable stops which can be 
fixed at the limiting positions by means of screw clamps, SO as to limit 
the angular space through which the index can be turned, without 

FIG. 84. 

the necessity of any reading. In practice i t  is best not to attempt 
to obtain more than two or three successive impressions, since with 
a greater number the figure becomes confused. I t  must be added 
that the photographs are never so fine as those got from an object 
which can be completely photographed by 8 single exposure.” 

Beck‘s Demonstration Microscope.-The instrument shown in 
fig. 85 was devised by the late Mr. R. Beck for the purpose of securing 
delicate objects against injury at soirees and similar exhibitions. 

The special point consists in inclosing the Microscope in a box 7 in. 
x 63 in. x 19 in., into which it is locked, there being doors on either 
side. The binocular body is fixed to the front of the box by a bar, 
and also to the top, and the draw-tubes can be extended by the milled 
head at the side. 

At the back of the box is a horizontal pivot on which turns a lever- 
piece with two equal arms. The stage slides on the lower arm, to 
which it can be clamped. This enables the object to be placed ap- 
proximately in focus. For a fine adjustment the top of the upper arm 
can be pressed forward against a spring by the milled head at the 
bwk, the stage being then slightly tilted. The pivot on which the 
lever-piece turns can also be raised or lowered and clamped. This we 
presume was intended to provide for a more extended motion of the 
stage than could be obtalned by sliding it on the lower arm of the 
lever. 

The lamp is placed on 8 bracket in front, which is attached to a 
vertical sliding piece having a circular aperture which admits the light 
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to the inside of the box. The bracket, lamp, and sliding piece can be 
raised or lowered according as it is desired to illuminate opaque or 
transparent objects. A bull’s-eye is attached to the bracket. 

SUB~YARY OF CURRENT RJBEABCHES RELATING TO 

FIQ. 65. 

Projection Microscopes.-The exhibition of Messrs. Watson’s 
Microscope (ante, V O ~ .  v. P. 1064) has brought forward a somewhat 
large number of similar i n s m e n t s ,  from which we select the 
following :- 

Chevalier’s Projection Mkroecop.-M. V. Chevalier designed tho 
instrument shown in fig. 86 for the purpose of showing microscopic 
objects to a limited number of students. 

The wooden box (which can be inclined on a hinge-joint and 
clamped) incloses a large right-angled prism by which the image from 
the objective is reflectd upwards to a ground-glass plate (2,$ in. square) 
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which can be shaded by a rising lid. The stage is attached to a piece 
of tubing fitting over the objective, and the objects can be illuminated 
either by direct light or by a mirror sliding in the socket below the 
stage. A lieberkiihn fits over the objective for opaque objects. 

FIG. 86. 

Cooke’a Projection i%k?-O8Wpe.-The disadvantage of the preceding 
instrument is the small size of the image, an objection which is 
remedied in the form devised by Mr. C. Cooke and shown in fig. 87. 

Here the stage is raised on four legs to a height of 18 in. above 
the table. One of the legs has an arrangement for lengthening or 
shortening it, by screwing in or out a separate piece at the foot. The 
objective is screwed to an adapter which slidesin a tube-fitting beneath 
the stage. A mirror is attached to a gimbal sliding on a vertical rod 
above the stage, on which is also a socket for other apparatus. The 
rod is connected with a ring which rotates on the outer margin of the 
StagC, carrying with it a clip with a lamp. The clip is made to grasp 



502 BUYYARY OF CURRENT RESEARCHES RELATING TO 

the lamp by a sliding nut. The legs at their base form a square of 
16 in., thus allowing room for a large image, which can be better 
seen if a piece of black cloth is thrown round three of the sides. 

h3. 87. 

Plods  Electric Prqkction Eicro~~c~pe.*-  Dr. G. Giirtner de- 
scribes the Microscope made by Plossl and Co., which is used for 
demonstration purposes at the Institute of General and Experimental 
Pathology in Vienna by Prof. Stricker. 

The Gource of light is an electric arc lamp, supplied by a dpamo 
driven by a 6 horse-power gas engine. The maximum illuminating 
power amounts to 2500 candles. An assktant regulates it by hand, 

* Ihd. Jahrb. K.K. Gescll. Aerztc Wien, 1884, pp. 217-44 (1 pl. aud 1 flg.). 
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as flickering cannot be avoided when an automatic regulator is 
used. 

The general arrangement of the instrument is shown in fig. 88. 
I t  stands on a table 96 cm. high, running on wheels, so ns to be 
readily movable. The case 
(with wooden sides) in- 
closing the carbons is 90 
cm. high by 74 cm. deep 
by 45 cm. wide. I t  is pur- 
posely made large, to pre- 
vent the sides getting too 
hot, and to allow of the 
carbons being somo dis- 
tance from the lenses, The 
wooden parts are also lined 
with asbestos. 

The carbons c m  be 
inclined and also moved 
in three directions by the 
three milled heads at B, 
C, and D ;  B raising or 
lowering them, C moving 
them from right to left, 
and D backwards or for- 
wards. The regulator is 
at A, turning a rod with 
differential screws, so that 

FIO. 88. 

the upper carbon moves 
twice the distance of the lower to compensate for the difference in the 
rate of consumption. 

The special featureof the optical part (fig. 89) is that between the 
two plano-convex condensing lenses L and the stage D is interposed 

FIG. 89. 
. .  

D. 

D conical reservoir R, 30 em. long, filled with water, to cool the rays 
from the lamp. I t  is filled by the tube at T, those at T’ T’ allowing 
tlic air to cscrtpc. Exyoriments proved that practically nothing was 
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gained by using an alum solution instead of water. The objective is 
shown at A, the coarse and fine adjustments at B and C, the clamp 
for the objects M, the stage diaphragms at D, and a second dia- 
phragm at the back of the condensers at B e. The latter is actuated 
by the screw E in fig. 88. 

With ,objects which must remain horizontal, the contrivance 
shown in fig. 90 is used, with smaller condensers L and a shorter cone 

R, the rays being deflected by 
two prisms P and P’, above 
and below the stage and ob- 
jective (0). I t  is only suit- 
able for low powers, and has 
been used more especially for 
showing living chicken em- 
bryos. 

A second subsidiary appa- 
ratus or ‘‘ Sciopticon” (fig. 91) 

Fm. 91. is used for small amdifica- 

FIG. 90. 

The water Gessel R in front -d of the condensers L is rect- 
angular, and the objective 0 

is composed of photographic lenses. An extensible camera B is 
interposed between the object and bhe objective, and the f d  ad- 
justments are made either by compressing or extending the camera, 
or by moving the objective alone by the milled head T. At 43 m. 
distance from the screen amplifications of 18 to 25 times are 
obtained. 

A table is given showing the amplifications, with the various 
objectives, from 370 to 8000; the highest powers used being 
Seibert’s Nos. VIII. and X. water-immersion (3800 and 8000 respec- 
tively). 

As a screen for the reception of the images, a plate made of the 
finest gypsum, 1.5 rn. in diameter, is used, placed 4.5 m. from the 
objective. Upon this a human red blood-corpuscle appears, with a 
Seibert X objective, as a disc of 6 cm. in diameter. The ameboid 
movements of white blood-corpuscles are perfectly visible to a class 
of 300 persons (the more distant ones provided with opera-glasses). 
In order to make the white blood-corpuscles quite distinct, Professor 
Stricker passes through the fresh blood a solution of fuchsin in 
water, containing 0.6 per cent. of common salt. The living cells 
absorb the pigment very slowly, whereas the fluid in which they are 
contained takes B distinct red colour. The white blood-corpuscles, 
therefore, appear as bright, white spots on a coloured ground, and do 
nob lose anything of them mobility. 

In  preparing sections for use with an electric Microscope they 
require to be somewhat deeply stained, and stains should be chosen 
which show the histological elements in strongly contrasted colow~, 
such as carmine, gold, or silver staining. 
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Holmes’ Microscope with Swinging Radial Mirror. *-This 
Xicroscope (fig. 92) was mado by Mr. 5. Holmes in 1872, and 
is an anticipation of the principle subsequently adopted in the 
Tolles-Blackham and similar Microscopes. The stage is attached to 
a disc mounted on a slide which is raised or lowered by rack and 

FIG. 92. 

pinion (forming .the on?y adjustment for focus). At the periphery 
of this disc is a m g  W h d  1s free to rotate between guides and to 
which is attached the mirror. The latter can thus be rotated com- 
pletely round a line drawn through the centre of the stago, thus giving 
radial illumination above and below the stage. 

* The Rhnd ia Holmes’ Isophotal Binocular. There is a spiral pinion and 
diagonal rackwork to the stage-movement. 

Ser. ~.-VOL. VI. 2 L  
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Mayer’s Dissecting Microscope.-This (fig. 93) is one of the most 
convenient dissecting Microscopes which we have yet seen. 

The stage consists of a large metal frame, 10 cm. square, to which 
are attached folding wooden supports for the hands. For minute 
objects a metal plate is dropped into the frame, in which is a small 
central opening, which can be closed by either a black or white disc 
as desired. For larger objects, especially living aquatic animals, the 
metal plate is replaced by glass, and white or black plates can be 
brought beneath it, according to the background required. These 
plates are twned away from the stage by the milled heads shown in 
front of the stage on the right. 

There are three arms for lenses. The lower one shown in the fig. 
is for high powers (the upper being removed), while the upper is for 
Zeiss’s aplanatic lenses ( x 6 and 10). By the combination of the 
movements of the two arms the lenses can be made to traverse all 
parts of the stsgc. An extra holder is also supplied for the high 
powers, which can be moved in the same way over the whole stage. 

Magic Lantern v. Microscope.*-Mr. 1’. King cousiders that 
for purposes of general teaching the magic lantern possesses the 
advantage over the Microscope of lessening both labour and expense. 
By means of micro-photography, the magnified image of minute 
objects, such as sections of vegetable tissues, diatoms, &c., can be 
photographed in a form available for use as a lantern-slide. With 
the aid of such slides, the teacher can at once explain to the whole 
class what can only with the Microscope be explained individually. 

Inostranzeff s Comparison Chamber for the Microscopical Study 
of Opaque Minerals and other objects.?-M. A. Inostranzeff writes 
as follows :- 

“ The great importance of the Microscope in the study of rocks 
cannot be denied. To the Microscope we owe the modern classifica- 
tion of rocks, our knowledge of the structure of the rocks themselves, 
of the minerals which compose them, and of their inclusions, as well 
as of many modifications and metamorphoses to which rocks and 
minerals are subject. Up to the present time, however, scarcely any 
progress hns been made to a rational method of investigating the 
opque minerals which enter into thc composition of rocks. Ten 
years ago I published $ B note on the study of opaque minerals, iu 
which I proposed to employ the colour and lustre of these minerals 
to distinguish between them. By means of brilliant illumination 
from above, little differing from ordinary daylight, the lustre and 
colour may be made evident. In  this way I succeedccl in determining 
eight opaque minerals in the rocks of the district of Olonez, and in 
showing, in several cases, their genetic relations. But the determina- 
tion of colour and lustre being liable to subjective errors, I have 

* Proc. and Trans. Nat. Hist. SOC. Glasgow, i. (1886) p. xxx. 
t Coinptes Rendus, c. (1885) pp. 1396-8. Neues Jshrb. f. Mineral., i i .  

Abh. d. hioskauer Naturforschorgesellschaft, vi., Part 1. 
(1885) pp. 94-6 (2 figs.). 

2 L 2 
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&en endeavouring for some time to devise a method of comparing 
unknown opaque minerals with others which have been already 
determined. 

B y  first attempt was made by means of the camera lucida, which 
transmits perfectly both the colour and the lustre of opaque minerals ; 
with the help of this instrument I transfer the image from one 
Microscope into a secoud, on the stage of which is a known mineral, 
and so am able to compare the two. But to prevent the image of the 
first Microscope from covering that of the second the following pre- 
cautions must be taken. Into a Hartnack's camera lucida (fig. 94) I 

For ten years no progress was made in this direction. 

FIG. 94. 

I I 

introduce a diaphragm a, which is placed in the lower part of the tube, 
so as to cover half the field of view; a similar diaphragm a, that 
is, one which also covm half the field, is introduced into the second 
Microscope, which contains the known mineral. By means of this 
arrangement of the diaphragms I see in the second Microscope on one 
side (the left) the image of the minenil to be determined, and on the 
other side the right) that of the known mineral. The appamtus, m 

is made, so to my, between sn object and a shadow, for the -era 
lncida always slightly increases the image which it t r a n s ~ t s ,  and 
consequently d i d h e n  its brightness. I have now, however, found 
a method of comparing minerals under identical conditions, and I 
have only mentioned the camera lucida end my fis t  attempt because 
every one po8SeSseS this instrument, and can easily test the method. 

To secure a complete identity between the image of the mineral 
to be determined and that with which i t  is oompared, I have had a 
new apparatus constructed, which may be called the Cmparism 
Chamber or Microscopic emparer (fig. 95), which enables us, as it 
were, to elongate two Microscopes, and bend them at right angles. 
At the outer corners of th? apparatus are placed totally reflecting 
prisms or small mirrors, which receive the rays that emerge' from the 
Microscopes and reflect them at right angles. Below the opening, in 

described a 6, ve, has always one great fault, that is, that the comparison 
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the centre of the top of the apparatus, are placed two other prisms, 
which reflect upwards the rays which they receive from the first pair 
of prisms. This comparison-chamber is fixed on two Microscopes 
without eye-pieces, and an eye-piece is placed above the central prisms. 
By these meam I obtain 
a circular field of view FIQ. 95. 
composed of two halves, 
divided by a fine line ; one 

from the first Microscope, 
the other to that from 
the second. If now two 
minerals absolutely identi- 
cal in colour and lustre 
are placed under the two 
Microscopes there will 
appear in the eye-piece 
of the chamber a com- 
pletely uniform image, so 
that the line of division 
disappears. The slightest 
change in the tint of one 
of the objects causes the 
sudden rertppearance of this line, the image being again divided into 
two distinct parts. 

I think I am justified in supposing that my comparer may be 
applied not only to the study of mincrals and rocks, but equally to 
all microscopic researches in which comparison is employed. 

To bring out better the colour and lustre of the minerals, I 
illuminate them by means of small mirrors placed on the stage of the 
Microscope. For an account of the construction of these, and of the 
scale of comparison, I must refer to a detailed account which will 
shortly be published. I may add that in my scale I replace the 
natural opaque minerals, which would themselves be too expensive, 
by artificial colours prepared from the powder of these minerals. 
Under the Microscope the effect is precisely the same.” 

Astigmatic Eye-piece.*-Mr. E. Gundlach criticizes Dr. J. K. 
Stockwell’s criticism t of his proposed astigmatic eye-pieces, and 
considers that the latter’s suggestion of cylindrical lenses in spectacle- 
frames is objectionable on the ground that spectacles should nevor be 
used with any optical instrument, 88 they are always injurious to its 
proper performance, and, therefore, the wearer of spectacles should 
always remove them before wing the Microscope or telescope. 

That spectacles are injurious is attributable mainly to the 
following reasons : In the first plece they prevent the eye reaching 
its proper place, in proximity, to the eye-piece. Secondly, the 
generally very eccentric and oblique position of the spectacle-glass 
to the optical axis of the eye, and, consequently, also of the instru- 

\ I  
half belonging to the image [ I  

* The Microscope, vi. (1886) pp. 63-5. t See this Journal, an&, p. 313. 
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ment, greatly injures the proper performance of the latter. The third 
objection is that spectacle-glasses add two light refracting and re- 
flecting surfaces to those already existing. I t  is almost impossible 
for the observer wearing spectacles to even roughly place the optic 
axis of the spectacle lens, if worn in the ordinary manner, in line with 
that of the instrument. 

On the other hand, Mr. J. Martin finds* that “ in  every case 
where test objects could be seen both with and without the spectacles, 
the definition was better when they were used.” 

Immersion 0bjectives.t-Mr. E. Gundlrrch has a wonderful paper 
under this title, which carries one back to the dark ages of microscopy. 
The following is quoted verbatim :- 

“The refractive power of water being much lower than that of 
glass or homogeneous oil, it wil l ,  if put in place of those substances, 
exert a correspondingly smaller influence in correcting the aberra- 
tions. But, on the other hand, while the use of the homogcneous 
medium permits the preservation of the full working distance without 
any loss in correction, this loss, if water be employed, can, in a great 
degree, be regained if so much of the working distance as can be 
spared is sacrificed and the space filled with glass. This can best 
be done by adding to the thickness of the front lens so much that 
only just enough of the working distance is left as is practicable, 
and then fill the comparatively small immersion-space with water. 
Indeed, by a skilful balancing of the interfering conditions, the dif- 
ference between the adaptation of water and homogeneous oil can be 
reduced to a minimum, and yet the working distance be as long as is 
practically required. 

‘‘ The high optical superiority of the modern homogeneous im- 
mersion objectives over the old water-immersion may seem to dis- 
prove this theory. But I do not hesitate to claim right here that the 
wonderful performance of these objectives is due in a comparatively 
small degree only to the homogeneous immersion ; it is due in a far 
greater degree, to the inc~ease of the number of lenses and, conse- 
quently, the number of refracting surfaces. We remember that at the 
same time as the homogeneous immersion the four-system principle 
was introduced. Probably a more important advantage of the homo- 
geneous over the water-immersion, than that of the higher corrective 
power, may be found in the fact that adjustment for cover-thickness 
is unnecessary. But even this merit is doubted by many first-class 
authorities on the manipulation of the Microscope, and the demand 
for adjustable homogeneous objectives is on the increase. 

6‘ Under such circumstances, weighing its merits and its faults, it 
must be admitted that the practical advantages of the homogeneous 
immersion principle are at least doubtful, This cannot be said of 
the four-system principle. It is unnecessary to enter into a thorough 
theoretical investigation Of this matter. I t  may suffice to call to 
mind the fact that the aberrations of higher order are inversely pro- 

* The Blicroscope, vi. (1886) pp. 79-80. 
t prm. Amer. Eoc. hlier., 8th Ann. Meeting, 1885, pp. 51-3. 
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portional to the number of refracting surfaces. The objection that 
there is also a corresponding loss of light, although practically true, 
is of no consequence whatever, as is sufficiently demonstrated by the 
extensive experience in the use of this class of objectives. 

“ Summing up, we come to the conclusion that the future high- 
power objectives will  be the four-system water-immersion. Or, the 
immersion will be dono away with altogether as an incurable incon- 
venience, and the four-system dry-working objective will be used.” 

Has not Mr. Gundlach heard of such an important property of 
objectives as aperture, and does he not know that the limit of 
aperture of a ccdry-working objective” is 1 .0  N.A., while a homo- 
geneous-immersion objective may approach 1.52 N.A. ? 

The microscopist of the future who “ does away with immersion 
altogether as an incurable inconvenience ” must, to be consistent, 
refuse to ride by railway or to send or receive communications by 
telegraph or telephone. He will probably not carry his consistency 
so far as to insist upon walking the streets in a state of nature and 
without the incurable inconvenience ” of clothing, only because hc 
will  have just sense enough left to appreciate the fact that his so 
doing would land him in n prison or an asylum-in the latter he 
ought at least to be. 

Application of Very High Powers to the Study of the Micro- 
scopical Structure of Steel.*-Dr. H. C. Sorby writes as follows :- 

“ Though I had studied the microscopical structure of iron and 
steel for many years, i t  was not until last autumn that I employed 
what may be called ‘high powers.’ This was partry because I did 
not sec how this could be satisfactorily done, and partly because it 
seemed to me unnecessary. I had found that in almost every case a 
power of 50 linear showed on a smaller scale as much as one of 200, 
and this led me to conclude that I had seen the ultimate structurc. 
Kow that the result is known it is easy to sec that my reasoning was 
false, sincc a power of 650 linear enablcs 11s to see a structure of an 
nlmost entirely new order, nnd of such a character that, if it had 
been on a scale of a quarter or a half the actual magnitude, it would 
probably never have been recognized, on account of being beyond the 
resolving power of the Microscope for fine parallel lines. . . . With 
this arrangement [the Vertical Illuminator] high powers give as good, 
or even better, illumination than low. Speaking gencrally, a power 
of 650 linear is about ten times that previously employed, which is, 
of coiirse, enough to open out a new field for research. 

This great increase has, however, shonn little or nothing more in 
the case of malleable iron conbining little or no carbon, or in the 
case of the intensely hard constituent of spicgcl iron, of white refined 
iron, and of blister steel. It has also shown but littlc more in the 
case of inclosed slags, or of the graphite in cast iron; but i t  has 
enabled me to see to great perfection crystals which w e  probably 
silicon, and has thrown a flood of light on the nature and chnracter 

* rtl13cr rend at thc Irou m l  Stcd  Iiistitute I I I I  Mag 1 4 ,  18$6. Clf the: 
~~~ll,,,,ml:w. ISSG, p. 90.5. 
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of that constituent of steel which in my lecture at the last annual 
meeting I described as the pearly compound. High powers show that 
it really has a otructure closely resembling that of pearl, the surface 
being marked by fine straight or curved parallel lines, due to the pre- 
sence of alternating very thin plates of varying hardness. After only 
a few hours of observation I felt almost certain that these thin plates 
were iron free from carbon, and the intensely hard substance seen so 
well in blister steel ; but the facts were so extraordinary and so unlike 
anything I had ever seen or heard of in any mineral substance, that it 
was not until after several months devoted to the careful study of all 
the chief kinds of iron and steel that I felt coddence in the results. 

The chief facts are bcst seen in the case of an ingot of steel of 
medium temper. On fracture comparatively large crystals are visible, 
radiating from the surface to the interior. When a properly pre- 
pared microscopical section is viewed with a moderate p~wer, it  is 
easy to see that, after having crystallized out from fusion at a high 
temperature, these large crystals break up on further cooling into 
much smaller, as described in my lecture. What is now seen with 
very high powers is that these smaller crystals finally split up into 
alternating very thin plates. Taking all the facts into consideration, 
it appears as though a stable compound of iron with a small amount 
of carbon exists at a high temperature, which at a lower breaks up 
into iron combined with a larger smount of carbon, and into iron free 
from it. I f  these two products had not differed so much in hardness, 
or if the alternating plates had been considerably thinner, or if 
definite plates had not been formed, such a compound structure would 
nuver have been suspected. I t  has probably never been specially 
looked for in other substances, and might exist without being visible, 
even with the highest and best magnifying powers. In those cases 
where no subsequent segregation has occurred, these alternating 
plates are often remarkably regular and uniform in thickness; and 
as far as I am able to judge, the softer plates are about double the 
thickness of the harder. If so, we may say that the thickness of the 
softer plates is about 1/40,000 in., and of the thinner 1/80,000, thus 
giving well-marked s t r i s  l/SO,OOO in. apart. To d e h e  even these 
requires very careful adjustment of the object-glass ; and, considering 
all the circumstances of the case, it could not be expected that the 
two bounding edges of the thinner hard platea could always be defined 
so as to show a tlat intermediate surface. We are, in fact, brought 
faca to face with an optical diiliculty, depending on the considerable 
length of waves of light compared with the objects under examination, 
and are obliged to infer the nature of the very fine structure from 
what is seen when it is somewhat coarser. In some cases it is easy 
to trace the gradual passage from these extremely thin plates up to 
those which are sufficiently thick to show clearly that the structure 
is due to thin plates of the hard substance between soft iron. No 
mere cleavage would explam all the facts, though it is extremely 
probable that the direction of the alternating plates was determined 
by the previous crystalline structure. In some cases the plates are 
less well marked, and the structure is more granular. 
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To give a good idea of the size of the plates, I would refer to 
what is seen in a longitudinal section of medium steel forged from an 
ingot 3 in. in diameter down to a bar 1 in. square. When broken it 
shows a very fine grain, and when a prepared section is examined 
with a moderate power this grain is seen to be due to crystals often 
about 1/1000 in. in diameter, wbich are not drawn out or distorted, 
as they would have been if they had existed previously to hal 
cooling after hammering, and as they are distorted if the steel be 
hammered at a lower temperature. Examined with a power of 
650 linear, these crystah only 1/1000 in. diameter are seen to contain 
something like sixty of the alternating plates, and even this extremely 
delicate structure shows little or no trace of distortion. Of course it 
is impossible to separate and analyse such thin plates, and we must 
rely on induction to furnish us with a knowledge of their nature.. , . 

I t  wi l l  thus be seen that the use of very high magnifying powers 
opens out a wide field for research, and has already placed a number 
of important questions in a new light. As far as I am able to judge, 
all the facts seen in the various kinds of iron and steel hitherto 
examined may be explained in accordance with the views here de- 
scribed; but the time spent in studying the fundamental questions 
prevented me from finishing a comprehensive illustrated memoir which 
was already in large part written before using very high powers.” 

Use of the Microscope with Convergent Polarized Light.*-Dr. 
A. Wichmann considers that the methods proposed some years ago, 
almost at  the same time by Bertrand, Klein, and Lasaulx, for con- 
verting the Microscope into a polarizing instrument for convergent 
light, in spite of their utility in the microscopic analysis of rocks, 
have not  at^ yet fnlly answered the expectations which were formed 
of them. The obstacle to their success is the want of intensitg in 
the interference figures when the sections are very thin, which makes 
it difficult; to observe them with certainty. Where, however, this 
objection does not apply, the method, an is shown by a paper by 
Herr F. Becke, gives good resu1ts.t 

Experiments with the Electric Incandescent and Arc Lights$- 
Dr. M. Flesch has made experiments with the arc light of a Duboscq 
lamp, with two Edison incandescent lamps of 16 and 8 candle 
power respectively, and a Swan lamp of 23 candle power. Tests were 
applied for the discrimination of colonrs, and for resolving power by 
the electric light as compared with daylight. For colour WM used 
a histological preparation injected with Berlin blue, and stained 
with carmine and iodine green; for resolution the test - objects 
employed were Surirella gemma and Nitzschia sigmcidea of Moller’s 
test-slides. The arc light was used at a distance of 1 metre, and the 
incandesce lamps at a distance of 30-40 cm. from the mirror ; the 
aame res 8 ts were obtained from both, namely, very g o d  distinction 
of colourh, considerably better than by daylight, and improved resolv- 

* Zeitschr. f. Wiss. Mikr., i .  (1884) p. 139. 
t Taohermak‘s Minerdog. uod Petrogr. Mitth., v. (1883) p. 527. 
1 Zeitaohr. f. Wise. Mikr., i. (1884) pp. 561-3. 
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ing power ; the latter was also increased by interposing a blue-green 
glass, but diminished by the use of red and orange-yellow glasses. 

Dr. Flesch concludes, as the result of his experiments, that the 
incandescent light excels every other artificial light for clearness and 
brightness of field and for steadiness. He is opposed to any plan of 
fixing the lamp to the stmd of the instrument, better results being 
obtained when the lamp is placed immediately below the condenser 
than when the light is reflected by a mirror. 

l aye r ’ s  Black-ground Illuminator.*-This is a simple form of 
black-ground illuminator, devised by Prof. A. N. Mayer, for the study 
of aquatic life with lorn-powers of aperture up to 60°, showing aquatic 
organisms as brilliant objects on a black ground, so that they are 
instantly detected among the more opaque particles of ooze. Thc 
interior structure of rhizopods, infusoria, rotifers, worms, &c., is also 
brought out in a manner which is said to be very striking. With dark- 
ground illuminators which give large angles to the emergent pencils, 
the interior structure of translucent bodies is not so well seen. 

The optical combination consists of three plano-convex lenses in 
contact with one another, which the author denotes as A, By and C, in 
their order from below upward. A is a plano-couvex lens with its 
plane side facing the mirror; the radius of its curvature being 
2b in. and its thickness 0.175 in. B and C are plano-convex lenses 
with their convex sides down ; radius 1 in. and thickness 0.4 in. 
On B is cemented a stop, formed of a piece of paper blackened with 
lamp-black in shellac. The diameter of the ccntral stop is 0.71 in., 
and the width of the annular opening round the stop 0 . 1  in. 

Each of the lenses in the experimental form of the illuminator 
exhibited had a diameter of 1+ in. I t  is evident that this diameter 
may be lessened in the lenses B and C, so that the combination when 
mounted will have the form of the frustum of a cone. With this form, 
the combination could enter the aperture of the majority of stagefi, 
and its upper lens be brought even in contact with the under side 
of the slide. 

The mean angle of the emergent rays at the upper lens C is 
694O. The mean diameter of the annular opening of the stop is 
calculated in refereuce to the curvatures of the lenses, so that the 
central rays issuing from this stop fall normally on the convex surface 
of the lens C, and thus traverse it without refraction. This also tends 
to correct the chromatic dispersion of the pencil of rays emerging 
from B, whose boundaries of red and blue fall in directions inclined 
towards the normal of the lens C, on opposite sides of this normal. 

generally made, of nearly all Microscopes, 
except those of the large models, are too small in the front and rear 
diameter to illuminate the lower lens of dark-ground illuminators ; 
and the author obviates this defect by cutting an ellipse out of a 
piece of plane mirror, and attaching this to the frame of the ordinary 
mirror. The ellipse has a mirror axis a little larger than tho diameter 
of the lower lens of the illuminator, and the major axis is so long that 

l h e  plane mirrors, 

* Jouin. St w Ynrk Micr. For.. ii. (1686) pp. 28-30. 
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when the mirror is inclined as much as it will ever need to be to the 
axis of the Microscope, the whole of the surface of the lower lens of 
the illuminator is covered by reflected light. 

Zeiss’s Monochromatic Illuminator.-Dr. Zeiss supplies the 
apparatus shown in fig. 96 for obtaining monochromatic light for 
photo-microgrzphy, or ordinary microscopic work. 

A glass globc 7 in. in diameter is held by the neck in a wooden 
framc consisting of a base-plat,c, two uprights, and a cross picce. 

FIQ. 96. 

The globe is filled with ammonio-copper 6OhtiOn, and placed in front 
of the Iamp, so that monochromatic light can be received by the mirror 
or condenser. The space between the globe and the uprights is closed 
by a thin wood screen, which also extends 5 in. upwards, and 314 in. 
on each side of the uprights, shutting off extraneous light more 
completely. 

The lamp intended to be used with the globe is a Siemens gas- 
burner, and should be placed about 6 in. behind the globe, while tho 
mirror should be at the same distance in front of the globe. The 
concentrated part of the mys should fall exactly on the mirror. I t  
will  be remembered that Hooke* made use of a glass globe filled 
with water as a bull’s-eye condenser, and that Mr. Kitton, in 1881,t 
also suggested the use of a globe filled with water 8s well as with a 
dilute solution of sulphats of copper. 

* ‘ Micrographio,’ 1665. t See this Jonrnnl, i .  ( 1 W )  p. 112. 
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Theory of the Camera Lucida.*-The &st ten pages of Dr. E. 
Gi'tay's paper deal with the th e y of lenses, nodal points, &c., the 
constitution of the eye (with a diagram of the cornea, lens, and retina), 
and contain a discussion of how the image is formed in the eye, 
whilst the last Six pages are devoted to a consideration of the use of 
lenses between the pencil and the eye (previously published by the 
author, and noted in this Journal, III. 1883, p.. 278). In the rest 
of the paper the author discusses the best conditions for illuminating 
the field of view and the drawing paper. 

Let 
fig. 97 represent the image on the retina of the field of view with 
illumination o and the object with illumination 6, so that o is great 
in comparison with 6 ; let fig. 98 represent the image of the slate with 

Take &st the c888 of a white chalk pencil on a black slate. 

FIG. 97. FIQ. 98. FIG. 99. 

illumination 6' and the chalk pencil with illumination 0'. When the 
two are superposed fig. 99 is the result. The pencil with illumina- 
tion 6 f J w i l l  always be clearly seen upon a faintly illuminated 
object of which the brightness is 6 + 6' ; whether it is also clearly 
visible upon the background will depend (since 6' is small) upon the 
relation between o snd 0' ; it w i l l  be if o 18 small in cornparison with 
0'. I f  o is too great in comparison with o' it  mu& be diminthed. 

FIQ. 100. FIQ. 101. 

The case of a dark pencil upon white paper ie repreeented in 
figs. 100 and 101, where 0' 18 now the ihmhat ion of the paper and 8' 
of the pencil. As before, whether the pencil will be easily visible 

* Zeitschr. f. Wias. Mih., i. (1884) pp. 1-23 (10 5gs.). 
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depends upon the relation between w and 0'. I f  w is too great in 
raAion to or it must be reduced. 

It is generally assumed that to ensure the best conditions the 
paper and the field of view must be equally illuminated, i. e. w = W' ; 
whilst in fact or should be greater than W. This may be proved by 
obscuring half the field of view by a semicircular piece of cardboard 
placed upon the diaphragm of the eye-piece. Using a weak objective, 
and having diminished the illumination until it is most convenient 
for drawing the object with the camera, shift the drawing paper until 
it  occupies only the obscured half of the field ; it will then be seen 
at once that the field is much darker than the paper, i. e. w is less 
than w'. 

On the other hand, the brightness of the paper must not be too 
great in comparison with that of the field, or the object will not be 
clearly visible. In the use of high powew, therefore, tha illumination 
of the paper must be reduced by interpoRing glass of different tints 
between the camera and the paper. These should, however, be 
sparingly used, and only when the illumination of the paper is such 
as to obscure the object. 

Vorce's Combined Focusing and Safety Stage for use in Micro- 
metry with High Powers.*-Mr. C. M. Vorce's device (fig. 102) 
consists of two perforated brass plates, tho upper bearing two spring 

FIQ. 102. 

clips to hold the slide, and the lower having springs lifting the upper 
plate, and also a micrometer screw at each end passing up freely 
through the upper plate, which is depressed by milled nuts on the 
micrometer screws, opposed by the lifting-springs of the lower plate. 

Tho object of the device is to move the slide instead of the objective 
in focusing, in order that when making measurements by projecting 
the image on a screen the distance of the screen from the focal point 
of the objective may remain absolutely unchanged, which is necesssry 
to avoid the objection that the power has been changed by Ohanging 
this distance. In micrometry it is essential to avoid, so far 88 
possible, every theoretical as well as every practical source of ermr, 
even if it  should be too minute to effect, appreciably, the result. And 
especially is this true of micrometry applied to determine, judicially, 
important questions. h micrometry there are, with all the ordinary 
appliances, some theoretical sources of error, which, although in most 
cases so minute as to be, in their effect upon the accuracy of the result, 
practically nil, are sufticient to afford pretexts for objection on the part 

* Proo. Amer. SOC. Micr., 8th Ann. Meeting, 1885, pp. 115-9 (3 figs.). 
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of those who seek to magnify every defect to be found in the work of 
others whose results are not agreeable to the views or wishes of those 
who 60 object. The identity of results by different methods, and 
correlation of tests, may often show a given method to be practically 
exact, yet, if any theoretical objection can be raised against it, i t  may 
often be so treated as to completely discredit results that are in point 
of fact accurate and reliable, and, unfortunately, the less scrupulous 
the party who thus seeks to discredit such results, the greater thc 
success likely to attend his efforts.” 

The foregoing, with other considerations, induced Mr. Vorce to 
adopt the following method of micrometry for high powers :-Instead 
of using extremely high-power objectives to gain great magnification, 
tube length, as advocated by Dr. Beale, is employed, and the image 
is viewed direct, i. e. without magnification by eye-piece, the method 
having been suggested in part by former experience in the micrometry 
of blood, and in part by experience in photo-micrography. A base- 
board is provided, some four or five feet long, at one end of which 
the lamp is placed enclosed in a light-tight box. A magic lantern 
answers admirably for illumination, connecting its condenser tube 
with the stage of the Microscope by means of a light-tight sleeve. 
The Microscope is placed horizontally with the amplifier in place and 
the tube as short as possible, and internally blackened to avoid 
reflection. A movable vertical screen, faced with white cardboard or 
glass, is adjusted on the base-board at such distance from the 
Microscope as is found suitable, but need not ordinarily exceed two 
feet, and is clamped in place when adjusted. The focusing stage is 
adjusted on the Microscope stage, clamped in place, and a micrometer 
is put in place and focused, the image being observed on the screen. 
When the desired power is gained by moving the screen along the 
base-board it is clamped in place, and the lines of the micrometer, as 
seen on the screen, are traced by means of a ruler and pen on the faco 
of the screen, and by the use of dividers the spaces may be further 
subdivided. In the measurements to be made the Microscope and 
screen are not moved in the least, nor even touched, except. to turn 
the screws of the mechanical stage. The micrometer is removed by 
pressing down the top plate of the focusing stage, the slide contain- 
ing the objccts to be measured is substituted, and the plate, on being 
released, brings the slide into focus, if i t  is of the same thickness as 
the micrometer, if not, it is brought into focus by the focusing 
screws of the focusing stage. When focused, the image on the 
screen is viewed and the measurement read off and noted as the slide 
is passed along by the movement of the mechanical stage. If, owing 
to uneven thickness or curvature of the slide or cover, the object 
begins to pass out of focus, It iS focused by means of the screws of 
the focusing stage. The operator sits, ordinarily, near the screen, 
working the stage with the left hand and noting the measurements 
with the right; the milled nuts of the focusing stage are easily 
reached, and the work proceeds rapidly ; although two operators, one 
to note down the measuremfnts as called off by the other, and occasion- 
ally changing places, facilitate tho work. 
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I t  is obvious that with this device the power employcd is always 
the same, when once adjusted, and enlargement up to 5000 diameters 
may be obtained. The micrometer eye-piece, where the body is 
moved by the fine adjustmeut,;is also practically unchanging in power, 
but cannot easily afford the same amount of magnification, unless with 
unusually high-power objectives whose short working distance usually 
precludes their use with tube length sufficient to give so great 
amplification. 

A very convenient method of using the focusing stagc in micro- 
metry is to so adjust the screen that 0.001 in. of the stage micrometer 
exactly equals 1 in. of the paper scales used by architects and 
divided into hundredths of inches; by pasting one of these scales 
across the screen and bringing the micrometer lines (of 0.001 in.) to 
coincide with the inch lines of the scales, and clamping the screen in 
that position,a scale upon the screen is obtained reading to &?in., 
which is far finer than can ordinarily be utilized, although by sunlight 
the strise of some diatoms, such as F. saxonica and A. pellucida, will 
puzzle the eyesight in attempting to count their striation by means 
of the scale. 

An incidental feature of this focusing stage is that it will not allow 
the slide or cover to be broken in focusing, and is therefore a safety 
stage as well. 

In making measurements by this method the same spaces of the 
scale should be used for every measurement, and, preferably, the 
central ones, thus removing any question as to the variation of power 
or aberrations in the extreme edges of the field. Thus, if the objects 
measured are about 13 or 2 divisions of the scale, and two are in the 
field at once, do not read the dimensions and record them as they 
stand, but bring first one of the objects to the central line and read 
from that, and note the measurement ; then bring the other object to 
the game side, of the central line, read and record as before ; both are 
then measured by the eame part of the scale to the extent of the 
smaller. 

Logan’s Life-Slide.*-Mr. J. H. Logan’s slide (fig. 103) consists 
of a glass slip of the usual size, but 1/4 in. thick. An annular channel 

FIG. 103. 

as deep as the thickness of the slide d l O W S  is ground out for an air- 
space, and outside of this a much narrower and quite shallow channel 
is cut. This last is for holding beeswax or wax and oil, to cement 
down the coves and prevent evaporation of the enclosed fluid. A drop 
of water placed in the centre of the slide and flattened down to a 
stratum as thin as the objects under examination will permit, is in 
D very favourable condition for examination. Infusoria, thus coniined, 

* r rw .  Amer. SOC. Micr., Fth .krill. BIceting, 1885, pp. 110-1 (1 fig.). 
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can move freely in every direction except the vertical, and are always 
in focus. The air channel aIso serves to hold any excess in the amount 
of fluid, above that required to fill the area of the circular field. 
Infnsoria may also be isolated and sealed up, when they may be 
kept alive and in good condition for a week or more. In Borne tem- 
porary slides, where the air-space was much too small, there being no 
channel, rotifere, amasbae and other forms, were alive and active for 
nearly a week. 

If pnt in a 
syringe having a very small nozzle, and warmed, the wax may be forced 
out as a long, thin thread. This can be wound on a spool and kept 
ready for uae when a slide is to be sealed up. A piece long enough 
to fi11 the outer channel is placed therein. A glass slip p lacd  over 
the cover-glass, and pressed down securely, seals the cell, and, as the 
wax is soft, the stratum of fluid can be made as thin as desired. 

Watson’s Bsversible Compressor.-Mr. G. Watson’s apparatus 
(fig. 104) consists of a base-plate carrying a compressor which can be 

Beeswaxaloneseems the best cement for sealing. 

FIQ. 104. 

completely rotated on its horizontal a x i k s o  as to exhibit the object on 
both sides or even in an intermediate position- well as on the 
vertical pin which fits into the socket of the base-plate. The two 
plates of the compressor are separated by a screw acting against a 
spiral spring, while the upper one pivots over the lower to allow the 
object to he in~erted. 

Ruled Plate for Xeasurement of Blood-corpnecles,*-Prof. W. A. 
Rogers describes a plate ruled in 1,300,000 squares which when 
not in use is covered in order to protect the filling of the lines. 
menever  i t  is to be used, it is uncovered and the lines filled with 
graphite by rubbing the sl?rfm diagonally with a camel’s-hair brush 
pressed upon the glass with the fingers. A very slight mount of 
powder upon the brush will be sui%cient. After the lines re filled, 
the blood placed directly upon the elide will not interfere with their 
visibility. When the examination is completed, the surface of the 
glass should be cleaned with cotton. 

* 11th Ann. Rep. Amsr. Postal Micr. Club, 1886. p. 13. 
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Beautiful slides have been prepared upon small circles of speculum 
metal, in which the lines are protected by nickel plating. The lines 
are very sharp under the nickel. With a vertical illuminator and 
very high powers this form is recommended. 

Yead Countkg Apparatus.- Herren Klonne and Miiller supply 
an apparatus for use by brewers in counting the number of cells in 
yeast and thus judging of its quality. I t  is practically identical 
with the blood-corpuscle counters, and consists of a slide with a cell 
of definite capacity, a reticular micrometer, and a pipette. 

Metal Micrometers.*-Mr. M. D. Ewe11 calls attention to the 
fact of the very great. superiority of metal micrometers over glass. 
TO cay nothing of their greater durability, in point of clearness and 
sharpness of outline there is no comparison whatever between the two. 
With a high power the edges of lines ruled upon glass appear rough 
and uneven ; but the author has never yet been able to find a power 
high enough to produce an effect upon a spectulum metal centhetre 
ruled to 1/100 mm., though he has examined i t  with a Zeiss 1/18, 
Bausch and Lomb amplifier, and 1/2 in. solid eye-piece, with the draw- 
tube drawn out to its greatest length. 

Circulation Plate for Frogs, &c.t-Prof. S. H. Gage says that an 
excellent circulation board for NectpLtw and frogs may be prepared 
by boring a hole about a cm. in diameter in a pine board 8x 30 cm. 
and 15 mm. thick. The hole should be about 5 cm. from one end 
and near one side. A perforated cork or hollow cylinder of wood 
shoiild be fitted to this hole. Over the top of the perforated cork 
should be placed a very !hick cover-glass or a piece of thin glass 
slide, and sealed with sealmg-wax ; finally the whole b o d  should be 
covered with woollen cloth or cotton flannel. The perforated cork 
should be capable of being moved so that it will stand a centimetre 
above the surface of the board if desired. 

Malasser’s Eaemochromometer.$’-Dr. L. Malassez’s instrument 
serves to estimate the intensity of the colour of blood by placing in a 
wedge-shaped trough a solution of the blood to be examined and then 
determining at what point of the wedge the solution reproduces the 
tint of a fixed standard. This point will, of course, be so much the 
nearer to the apex of the wedge as the blood examined is richer in 
hemoglobin. Dr. Malassez’s apparatus is therefore the inverse of 
the old one. 

A small metal plate (fig. 105) forms a screen having in its centre 
two circular holes. Behind one of these is placed the coloured 
standard and behind the other the vessel for the solution of blood. The 
coloured standard- is formed by a small glass trough inclosing a solu- 
tion of picrocarmiw which reproduces exactly the colour of a solution 
of 1 in 100 of b1ma containing 6 per cent. of hemoglobin. The 
trough is mounted in a brass box, and fixed in a metal ring. The 

* The Microscope, vi. (1886) p. 63. 
t Notes on Histological Methods, 1685-6, p. 10. 
$ Arch. de Plgsiol., 1682. 

Ser. 2.-VOL. VI. 2 N  
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trough is in the form of a very elongated wedge. The lateral walls 
are of metal which hold firmly between them the glasses which form 
the oblique walls of the trough. This trough is fixed to a carrier 
which can be moved up or down by a milled head. To the right near 
the top of the screen is a square orifice through which the scale en- 
graved on the carrier can be seen. Behind the screen and the trough 
is placed either a piece of ground glass, or a mirror with ground surface, 
according as the examination is conducted by direct or reflected light. 

FIG. 105. 

To the anterior face of the screen and in front of the two central 
orifices a small apparatus can be applied, consisting of two total 
double-reflection prisms, a very narrow diaphragm, and a lens. Tho 
screen is attached to a vertical support, which obviatefi the necessity 
of holding it in the hand, and it can be placed vertically or inclined 
as desired. 

The accessories comprise (1) a guarded lancet, (2) a ‘‘ mklangeur ” 
(identical in construction with the ‘‘ Mdangeur Potain,” see this 
Journal, 11. (1882) p. 561, fig. 107, but differently graduated) for 
making the solutions of blood, and (3) R small vessel to receive them 
tcnipomril y. 
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The method of using the instrument is briefly as follows:-A 
solution of blood (1 in 50, 1 in 100, or 1 in 200) is made by the 
mdlangeur and put in the trough; the latter is then placed in its 
carrier and moved up or down by means of the milled head till tho 
precise point is reached at which the tint of the solution seen through 
the central aperture exactly matches that of the coloured standard. 
The figure is then read off by the index, and if the solution is 1 in 100 
it will indicate direct the quantity of hemoglobin contained in 
100 parts of blood; but if the solution is 1 in 200 this figure must 
be doubled, or if 1 in 50 halved. 

Thierry’s Haema-Spectroscope.*-M. M. de Thierry designed this 
apparatus for the detection of infinitesimal quantities of blood in any 
fluid (water, urine, humours) or in spots on linen, wood, metals, &c. 
Thc principle of the apparatus is based on the optical properties of 
oxyhsemoglobin and reduced hemoglobin, one of 
which gives two absorption-bands between the 
lines D and E of the spectrum and the other a 
single band between the others. 

It consists of a brass tube, in which slides 
another tube of much smaller diameter, the 
latter having a spectroscopic apparatus of new 
design, furnished with a prism of great dis- 
persive power and having D slit the width of 
which can be regulated symmetrically on both 
sides of the median line. Into the apparatus 
can be introduced at will three glass tubes with 
their ends closed by small glass discs. The  
tubes are 1, 3, and 5 dm. long and 1 cmq. in 
section. They hold the fluid to be investigated, 
and according to its richness in colouring matter 
one or other of the tubes is taken. It can be 
adapted cither for a separate stand with a con- 
cave mirror or more simply for an ordinary 
Microscope. 

In  use the mirror is adjusted so as to  illu- 
minate the tube strongly, and the opening of 
the slit is regulated and focused so that the 
spectrum is very clearly seen. The urine or fluid 
in which the linen, paper, &c., supposed to be 
spotted with blood has been previously macerated, 
is placed in one of the tubes. If  the fluid is 
colourless or the colonr is very faint the 5 dm. 
tube is used; if it is highly coloured it is diluted 
with water, until it is of a bright rose colour 
when seen through a pretty considerable thick- 
ness and placed in the 1 dm. or 3 dm. tube. If  the solution is too 
highly coloured it wi l l  completely absorb the light, and conscquently 
the two characteristic bands will not bo visible. 

* Cnmpten Reiirln~. r .  (IS%) pp. 12444;. 

FIG. 106. 

2 n1 2 
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Owing to the thick stratum pf fluid traversed by the light, the 
absorption-bands appear, even with a solution only containing 
1/100,000 of hmmoglobin. A drop of blood the size of a grain OI 
wheat, on a piece of linen exposed three months in the open air, 
showed very distinctly after maceration in fluid enough to fill the 
5 dm. tube the absorption-bands of hmmoglobin, and the author has 
found the absorption-bands still perfectly visible in a fluid which 
under ordinary circumstances presented no colour, and which only 
contained 1 c.cm. of blood in 30 lit. of water. With urine the results 
are almost as satisfactory. 

The tubes being entirely of glass, the fluids can be submitted to 
the chemical actions which allow the oxyhajmoglobin to be reduced, 
and its presence verified by the appearance of the characteristic black 
band. 

This apparatus can of course be used in all cases where the 
process of spectroscopy by absorption admits of application, as in the 
determination of the presence of chlorophyll. The author has, more- 
over, applied it to the detection of very small quantities of ergot in 
wheat-flour, by means of the distinctive absorption-spectrum which 
the colouring matter of ergot presents. 

Apparatus for Microscopical Observation of Vapom-drops-*- 
Prof. J. L. Soret describes an apparatus by which drops of vapour 

FIG. 107. 

can be examined microscopically. It depends upon the principle that 
when moist air is rarefied by an air-pump a precipitation of vesicular 

* Arch. Sci. Pliya et  Nat., xiv. (1885) pp. 575-6. 
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vapour is formed, which disappears in a few minutes. When the 
exhaustion is feeble the vapour is scarcely visible in diffused light, 
but becomes very apparent when a beam of solar or electric light is 
directed on it. 

A small box with glass walls, shown in position in fig. 107 and in 
section in fig. 108, is placed on the stage of the Microscope, and to 
it are attached two tubes fitted with stop-cocks. One of them com- 
municates with a vessel partly filled with water for obtaining moist 
air, the other with the receiver of an air-pump. The air in the glass 
box can alternately be rarefied, and moist air allowed to enter at each 
dilatation. By means of sunlight or electric light, the globules of 
vaponr formed can be examined ; but the author has not yet arrived 
at my conclusion as to their constitution. 

A B B E, E.-Changing Eyepieces without dtering foeus, &c. 
[Letter written in 1881 pointing out that to do this it is the anterior 

rincipal focm of the eye-piece that must keep the same place in t.he 

Mhr. Bulletin (Queen’s), 111. (1886) pp. 9-10 (1 fig.). 

Proc. Amer. Soc. Mh., 8th Ann. Meeting, 1885, pp. 203-7. 

Amer. Hun. Micr. Joum., VII. (1886) p. 78. 

bicroacope-tube.] 

American Society of Microscopists.-Working Session. 

BULLOCH, W. H.-Xagniaccrt;lon. 

B U ~ R I L L .  T. J.-See Stratton, 8. W. 

c“ Schedule of Demonstrations,” &c.] 

[Answers to his questions, ante, p. 149.1 

C [ A Y P B ELL], J. &-Fine Adjustment. 
[I. Criticism of Mr. Mayall and Mr. Swift’s views of hie adjustment, ante, 

Engl. MecA., XLm. [lSSS) p. 148. 
p. 375. 2. Critichim of Anderson’s h e  adjustment, ante, p. 325.1 

C o LE, A. H.-A new sellsdjneting Frog-plate. [Post.] 
Micr. Bulletin (Queen’s), III. (1686) p. 11 (1 fig.), 

cornor’s (B.) Pen-and-ink drawings of objects viewed with the Microscope. 
Nature, XXXII. (1885) p. 633. 

COX, J. D.-The Actinic and Viand Focus in =ro-photography with High 

Proc. Amer. Soc. Mhr., 8th Ann. Meeting, 1885, 
pp. 29-32 (1 heliotype), and pp. 229-30. 

[Post.] Zeitschr. f. W&s. Mikr., III. (1886) pp. 5-14 (2 figs.). 

[Dmcription of Exner’e, ante, p. 328, with critical remarks, and a suggested 
improvement as regards the independent action of the screwa on the 
screen.] 

2eitscAr.f. Instrumenlenk., VI. (1886) pp. 139-41 (2  fig^.). 
(Researches on Calorimetry.) 

[Describes various forms of (1) apparatus for maintaining a constant 

Journ. Anat. et Physiol. (Robin), XXII. (1886) pp. 113-61 (26 figs.). 
DETYERS, H. J.-The Numerical Aperture of an Objective in relaticn to  its 

angle of aperture in Sir, wster, and balsam. 
[Two tables : (1) Air angle, water angle, balsam angle, and N.A. for every 
2O of air angle from lo and 2O to 180O. (2) Balsam angle, water angle, 
and N.A. for every Z0 of balsurn angle from lo and 2 O  to lSO”.] 

Proc. Amev. SOC. Micr., 8th Ann. Meeting, 1885, pp. 199-202. 

p o l .  V. p. 1077.1 

[See Vol. V. (1885) p. 1070.1 
Powers. 

CBAMER, C.-Ein neuer beweglicher Objecttisch. (A new movable stage.) 

C z A P  s KI, S.-Ueber ein Mikrorefractometer. (On a Micro-refractometer.) 

D’ABSOXVAL, A.--Becherches de Cdorim6trie. 

temperature, (2) regulators, (3) calorimeters.] 
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D 1 L L E R, J. S.-The Microscopical Study of Bocks. 
[Brief notps on the history of the subject, on French and Germm pctro- 

Amer. Mon. Nicr. Journ., VII. (1886) pp. 41-2 and 59. 

[Exhibition only. Pliotographs 0.93 in. in diameter, taken by lamplight 011 
8 x 10 in. bromo-gelatin plates, a i th  a magnification of lO,OOO.! 

I l iuns. N. York &ad. of Sci., 111. (1885) p. 107. 
D u N N I N G, C. G.-Note on a new form of Live-box or Zoophyte-trough. 

Journ. Qrtek. Micr. Club, 11. (1886) pp. 249-51 (3 figs.). 
E T E R N o D, A.-Planche P dessin universelle pour les laboratoires de Microscopie. 

Interlbat. dfwnnfsschr. f- Anat. 21. Histof., 11. (1885) No. 6. 
EWELL, M. D.-Metal Micrometers. [Supra, p. 521.1 , 

TXe Microscope, VI. (1886) p. 63. 
F.R.M.S.-Campbell’s Pine Adjustment. 

[Reply to Mr. Campbell’s letter, srq~rn, and pointing out that Mr. Nelson 
Guudlach nut1 

Engf. dfech., XLIII. (1886) p. 239. 

c“ Have the eyes of animals ever been substituted for the objective of the 
Microscope? I often see the eyesof fish and birds fading into nothingness, 
and I feel regret that some means of utilizing them for optical purposes 
is not practised. Doubtless such lenses are perfect. Could they not be 
frozen with an ether spray whilst using them, or could not our acientists 
think of some substance which will preserve them from decay without 
destroying their form or impairing their transparency ?”] 

Engf. Mech., XLIII. (1886) p. 133. 
FR A N C O T  TE, P.-Microscope de voyage de Naohet. (Nachet’s Travelling 

Bull. SOC. Belg. Micr., XII. (1886) pp. 60-1. 
G irntd, A .  C.-See P e p ,  A .  
Qlasgow Microscopical Society, Formation of. Xutnre, XXXIV. (1886) p. 14. 
or&, T. 8. Up de, Memoir of. 

Proc. Amer. SOC. Micr., 8th Ann. Meeting, 1885, pp. 216-22. 

logical Microscopes, and 011 mounting.] 

D u D L EY, P. H.-Photo-micrographs of Wood Sections. 

[Ante, p. 138.1 

(Uuivenal drawing-board for microscopical lahoratories.) [Post.] 

did originally recommend it for studelits’ Microscopes. 
Ross have already applied the differential screw to fine adjustments.] 

FEN N E s s E Y, E. B.qEyes  of Animals as Objectives.] 

Microscope.) 
[Cf. Val. 11. (1882) p. 98.1 

-See also‘ pp. 230-2. 

[Substage diaphragm (ante, p. 130). Mechanical h g c r  objective (Val. V., 
GRIFFITH,  E. H.--(lome new and improved Apparatus. 

1R8.5. D. 70W.l 
7 r- . - - I  J _ _ _ -  

Pro~. Amer. SOC. Micr., 8th Ann. Meeting, 1885, pp. 112-4 (4 figs.). 

[As to tlie prospects, $c., of the Chautauqua Meeting of the Amer. Sac. of 

The Hicroscopc, VI. (1886) pp. 58-60. 
G u N D L A C H ,  E.-On Immersion Objectives. [Supra, p. 510.1 

Proc. dmcr. SOC. Nicr., 8th Ann. Meeting, 1885, pp. 51-3, 236-7. 
Astigmatism and its relation to the use of optical instruments 

&er considered. [Supra, p. 509.1 The Microscope, VI. (1886) pp. 63-5. 
H A G ER, H.-Das M i k r ~ s k ~ ~  nnd aeine Anwendung. Ein Leitiaden bei mikro- 

skopischen Untersuchnngen fiir Apotheker, Aerste, Hedicinalbeamte, Kanf- 
lente, Techniker, Bcht+ehrer, Fleischbeschsner, &c. (The Microscope and its 
Use. A guide to microscopical investigations for chemists, pbpicians, 
medical officem, merchants, teohnicians, school-teachers, meat-examiners, &c.) 

7th ed., viii. and 240 pp.. 316 figs. (8v0, Berlin, 1886). 
1’Exposition Universelle d’Anvers. (The 

Microscope at the Antwerp Universal Exhibition.) (Concld.) 
[Preparations (Priuce of Monaco-Xontaldo’s Wnod Sectious)-Photo- 

Journ. c k  Jficrogr., X. (1886) pp. 75-80. 

I ,, OUT Eighth [Ninth ?] Annual Meeting. 

Micr.] 

,, 

H EU R c K, H. v aN.--Le Microscope 

gram~-Varions accessoriw.] 
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H E u R c K, H. v A N.-Noureaax Objectif8 et Oculaires de Zeiss. (New objectives 
and eye-pieces of Zeiss.) [Ante, p. 316.1 Rid.,  pp. 91-3, 

from Mmiteur du PTaticien, Feb. 1886. 
HITCHCOCK. R.-Photo-micromphy. v., VI. 

[Focusing. Exposure. &. Developing.] 

[List of contents.] 

Amer. Mon. Hicr. Journ., VII. (1886) pp. 67-70, 92-5. 

Amer. Mm. Micr. Journ., VII. (1886) pp. 16-8, 57-8. 

Ibid., p. 57. 
HOEGH, E. v.-Nachtrag en 6 Die Achromatische Wirkung der Huyghens’schen 

Oknlare.’ (Addition to ‘The achromatic action of the Huyghenian Eye- 
pieces.’) [Cf. ante, p. 338.1 

Central-Ztg. f. Opt& u. Mech., VII. (1886) p. 85. 
H o P K I  N s. G. M.-Microscopioal Examination of Ciliated Organisms by inter- 

[HIT c H c o c K, R.1-Postal Club Boxes. 

,, A New Objective. 
’kH. R. Spencer and C$s. 1/16 in. homogeneous immersion.] 

mittent Light. [Supra, p-135.1 
- 

The Mimoscope, V. (1885) pp. 279-81, from Scienti/c Arnericun. 
Ho w E, L.-An Imperfection of the Eye and Test Objects for the Microscope. 

KELLICOTT,  D. 6.-An efacient Pipette. [Ante, p. 180.1 

[Ante, p. 147.1 
Proc. Amer. Soc. Micr., 8th Ann. Meeting, 1885, pp. 91-2, pp. 244-5. 

r‘ An equally good, perhaps better, way to secure a pipette with all required 
advantages is as follows :-Take a proper piece of large rubber tnbing, 
e.g. 3 in. long, with half or three-fourths inch bore, and two short rubber 
corks to fit, pass the tube through one stopper and into the other ; drill a 
hole in the glass tube near the upper one, and bring all to place. This 
form works promptly, is durable, and has one advantage, when laid on the 
work-table the point is free from the same, 80 it does not gather dust.] 

A m r .  Mon. Miw. Journ., VII. (1886) pp. 4-5. 

[Thin glass cover in brasa revolving frame placed at an angle in front of the 
eyepiece.] 

fkkntz‘f. Enquirer, I. (1886) p. 68. 

[Supra, p. 507.1 
Proc. and Trans. Nut. Hist. SOC. Glasgow, I. (1886) p. xxx. 

[Mechanical drawing apparatus for drawing the outlines of m a c m p i o  
objects, consisting of a pantograph, in which the tracer is represented hy 
a tubular diopter, supported on a square table. For smaller objects the 
diopter is furnished with a lens.] 

Amcr. Nuturd ,  XX. (1886) pp. 406-8 (1 fig.), 
from Huinboldt, I. Part 5. 

KLONNE, J., and G. MUL~~x.-Pendel-Objekttisch fur Mikroskope. (Pendulum 

Title only of & ~ ~ a ~ l % ~ ~ t  No. 35,174, I(. 4238,14th July 1885. 
U UCH, R.-Petrographische Mittheilungen BUS den Siidamerikani8chen Anden. 

News Jahrb. f. Mineral., Geol., 21. Pabontol., 1886, I. pp. 3 5 4 8  (2 figs.). 
LAUD Y, L. H.-The Magic Lantern and its applications-Microscope attachment. 

Anthony’s Phot. Bulletin, XVII. (1886) pp. 234-6 (4 figs.). 
LEE s, W.-AcouStiCS, Light and Heat. 

[Micrompes, pp. 150-1. “The  eye-piece is usually formed of several 

New ed., 320 pp. and 209 figs. (8v0, London and Glagow, n.d.). 
LEWIS, W. J . 4 o m e  new features in connection with electric illumination as 

proc. Amer. SOC. Micr., 8th Ann. Meeting, 1885, p. 249. 
L 0 0 A N ,  J. H.-A new form of Lifeslide. [Snpr(7, p. 5 19.1 

UESTEVEN, W. B.-Microscopical Drawing. 

IS IN G, T.-On the use of the Magic Lantern for parposes of Teaching. 

K I N K E L I N, F.-The Dioptrograph. 

stage for Nicruscopes.) 

(Petrological communications from the South American Andes.) 
[Description of apparatus. Post.] 

glasses . . . . The glasses are all made achromatic.”] 

applied to the Microscope. [Title only.] 

Zbid, PI). 110-1 (1 Eg.). 
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LOGAN, J. H.-Bemarke on a device for enabling two observers to view objects 

Half of the raps from the object proceed directly up  the main tube, and 
the other half are reflected into the other one. The reflected rays, how- 
ever, do not crow those of the main tube, but are reflected outside ; other- 
wise the arrnngement resembles that of the Wenham binocular prism. 
Either such a modified Wenham prism may be used, or two plain 
reflectors. The one submitted for examination is an experimental one, 
and works fairly well. Experiments are still being made, the endeavor 
being to perfect an appratus that will utilize the whole aperture of the 
objective in each tube, instead of half, as in the present arrangement.”] 

M A L L A R D ,  E.-Traitk de Cristallographie g6om6trique et phpsique. Tome 11. 
Crystallographie physique. (Treatise on geometrical and physical Crystal- 
lography. Vol. 11. Physical Crptallography.) 

184 figs. and 8 pls. (Svo, Paris, 1884). 

[Title of papt-r only, with discussion by Dr. Julien and the President (Dr. 
J. 6. Newberry). The latter thought that ‘‘ the problem of a satisfactory 
microscopic attachment to the lantern still remained unsolved a t  
present.”] 

Journ. N. Pork Acud. of Sci., 111. (1885) pp. 105-6. 

The Microswpe, VI. (I8S6) pp. 79-80. 
Journ. Quekett Micr. Club, II. (1885) p. 279. 

Journ. New Pork Mkr. Soc., II. (1886) pp. 28-30. 

simultaneously. 

Ibid., pp. 120-1 (1 fig.). 

[Includes Microscope, apparatus, and methods. J 

M A R T I N ,  E. W.-Photomimgmphy-Procellses and resulta. 

MARTIN,  W. J.-AstigmstiSm and the BIicroscope. [Supra, p. 510.1 

Idatthews, Dr. J., Death of. 
M A Y  ER, A. M.-A simple and inexpensive form of ~ k - g r o n n d  Illuminator. 

[Supra, p. 514.1 
M E  R c E R, F. W.-Small Photo-micrographic Camera 

[Described Vol. IV. (1884) p. 625.1 

MICHIE, W. E.-Microscopical Optics. 
The Microscope, VI. (1886) pp. 60-2 (2 figs.). 

(1) The binocular prism fitting does not reduce the 
(2) 1 in. dia- 

Micr. Bulletin, 111. (1886) pp. 7-8. 

c“ Little progrew i n  the work of obtaining copies of the standard for general 
use among microscopists.” One copy broken. Standards should be 
made of mterial  lese liable to destruction than thin glass. Prof. Rogers 
has coneented to prepare a series of oopies on thick plate glass or other 
mitable material.] 

Proc. Amer. Soc. Mia-., 8th AM. Xeeting, 1885, pp. 212-3. 
MITTENZWEY, M.-Ueber die acromatische Wirknng der Okulare von Huyghens 

(On the achromatic mtion of Huyghenian and Ramsden eye- 
Centrul-Ztg. f- Uptik u. Mechunik, VII. (1886) p. 61. 

MELLER, (f.-See JCEiinne, J. 
N E LS ON, E. M . 4 o m e  remarks on the interpretation of Microscopic images with 

high powers. [Post. 
Journ. duehett Micr. Club, II. (1886) pp. 255-9,2834, and 286-7. 

N OE, L. H.--lagnScation. 

Amer. Mon. Macr. Journ., VII. (1886) pp. 58-9. 

Zeilschr. f. Wiss. Mikr., 111. (1886) pp. 55-7 (I fig.). 
Amer. Mon. Him. Joum., VII. (1886) pp. 76-7,88-92 ; 

The Microscope, VI. (1886) pp. 87-8, 111-9; 
Science, VII. (1886) pp. 247, 413-4 ; 

Xutui-e, XYXIV. (1886) pp. 57-8. 

[Queries and answers. 
aperture of high-power objectives when used monocularly. 
meter i~ too small for low-power eye-pieces.] 

Xicrometer, Standard, Report of Committee on. 

nnd Bsmsden. 
pieoes.) 

[Reply to Mr. Bulioch’s queries, ante, p. 149.1 

OBERBTEINER,  H.-Ein Schnittsuoher. (A section-searcher.) [Post.] 

Objectives, the new Abbe. 
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0 R T H, J.-Corsns der normalen &tOlO&e Einfahrang in dem &bran& des 
Mikroakopes, sowie in das prsckthhe Stndiam der Gewebelehre. (Course of 
normal histology as an introduction to the UBB of the Microscope as well as 
to the practical study of histology.) 

[Contains an introduction on the Microscope, and methods of preparation, . .  
pp. 1-65, 11 figs.] 

4th ed., xii. and 360 pp., 108 figs. (Svo, Berlin, 1886). 

[The answer to the questiou, " Is it aahromatic? " requires a distinction to 
be made before we can give it. When it receives parallel rays it is 
achromatic ; but when placed as i t  is in a telescope it is very far from 

P., W. G.-The Hnyghenian Eye-piece. 

being so.] 
Engl. Mcch., XLIII. (1886) p. 255. 

PELLETAN, J.-Microscope Xin6eralogiqne (moyen modhle) de B&u, Hausser et 
Cie. (Bdzu, Hawser, & Co.'s Mineralogioal Microscope-medium size.) 

Journ. de Microgr., X. (1886) pp. 185-6. 
P e y e r ,  A.-An AtIea of clinical Yicrosoopy. Translated by A. C. Girard. 

200 PD.. 90 ~1s.. and 105 fim. @so, New York. 1886). 
ROGERS,  W. A.-Determinatis of the .absolute l&&h of eight Bowland 

[Contains a description of a new comparator made in 1884.1 
Proc. A m .  SOC. Micr., 8th Ann. Meeting, 2885, pp. 151-98 (3 figs.). 

,, ,, Bded plate for Blood-corpuscles. [Supra,. p. 520.1 
11th Ann. Rep. Amer. Post. M w .  Club, 1886, p. 13. 

[VII. '6 A thing of beauty, a joy for ever." Diatomio marvels. VIII., IX., 
X. Focal planes, their measurement by the focimeter and diatomic 
images.] 

! O W  (3 figs.), and 247-8 (5 figs.). 
Also reply to Dr. Edmunds, ante p. 337, p. 126. 

[Construction only generally described-'' The nose-piece ta which the 
objectives are attached slides on three polished steel rode, 88 does also 
the stage with its substage, and both a n  be clamped in  any desired 
position."] 

Proc. San Francisco Mb. Soc., 1886, March 24th. 
s 0 HIE F F E R D E c a EB, P. - Ueber eine nene Construction der Mikrometer- 

s o b a b e  bei Mikroskopen. (On a new construction of the micrometer screw 
for Microscopes.) [Post.] 

Zeitschr.f. Wiss. Zihr., 111. (1886) pp. 1-5 (2 figs.). 

[Reports the succeaeful use for the purpose of a small gas engine and 

Journ. New Pork Micr. Soc., 11. (1886) pp. 16-7. 

[Description of the Microscope used and mode of measurement, with table 
of 212 measurements. " A blood-corpuscle seen with the v e r t i d  illumi- 
nator presents a novel appearance. It appears smaller than with trans- 
mitted light, that is, without coma.''I 

Amer. Mon. bllcr. Joum., VII. (1886) pp. 25-6. 

See Vol. V. (1885) p. 108l.j 
Proc. A m .  SOC. Micr., 8th Ann. Meeting, 1885, pp. 5-28. 

gratin@ at 82' F. 

ROY STON-PIGOTT, G. W.-Xicroscopical Advances. 

Eng?. Mffih., XLIII. (1886) p. 1 1 5 4  (2 figs.), 159-60 (1 fig.), 

R LI N y o N, E. W . - w b i t i o n  of Oxy-hydrogen ~ m s c o p e . ]  

S c H U  L TZE, E. A.-Electrical illumination for the Microscope. 

dynamo.] 

8 H A N K 8, 8. G.-A Contribution to Blood Heasnrements. 

s p I T E, H. I,.-Presidential Address. 
[The unconscious influence of science studies. 

_ _  
Device for testing refractive index of immersion fluids. 

"[See $01. V. (1885) p. 1066.1 
Bid., pp. 83-5 (1 fig.). 

SORBY, H. C.-The application of very high powers t o  the study of the micro- 
Ironmonger, 1886, pp. 905-6. 

Nature, YXXIV. (1886) p. 63. 
scopical structure of steel. [Sqjro, p. 511.1 
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[Report to Amer. Sffi. Micr. of the condition of the fund, now amountiug to 

Proc. Amer. Soc. Micr., 8th Ann. Meeting, 1885, pp. 249-50. 
STEIN, S. T.-Das Licht im Dienste wissenschaftlicher Forschnng. Heft 111. 

Dm Licht und die Lichtbildknust in ihrer Anwendung auf anatomische, 
physiologische, anthropologische, und arztliche Untersnchungen. (Light as  
an nid to scientific investigation. Part  111. Light and the art of photogtaphy 
in their application to anatomical, physiological, anthropological, and medical 
resmches.) 

2nd ed , viii. and pp. 323-472, 172 figs. and 2 photogr., 8v0, Halle, 1885. 

pescription of a moderately cheap instrument, and “ simple and 80 adjust- 
able as to eliminate a8 many of the errors of construction as possible, 
quickly put in operation, easily kept in order, and requiring but little 
attention after once being properly set and regulated.”] 

Proc. Amer. Soc. Micr., 8th Ann. Meeting, 1885, pp. 103-7 (2 figs.). 

TH I E s EN, M.-Ueber die Ablesung von Normalbaromctern nnd iiberhanpt von 
grosseren Flussigkeitsobemachen. (On the reading of normal barometers 
and especially with large fluid surfaces.) 

Zeitschr. f. Instrurnentenh., VI. (1886) pp. 89-93 (3 figs.). 

$60.20.1 

STRATTON,  6. W. AND T. J. BURRILL.-A Heliostat for Phote-micrography. 

[Post.] 

Tollee Memorial Fund.-See Spencer. 

VORCIE, C. M.-A combined focussing and safety-stage for use in micrometry 

Proc. A m r .  SOC. Nzcr., 8th Ann. Meeting, 1885, pp. 115-9 (3 figs.). 

[Describes the author’s first camera (Vol. III., 1883, p. 556) and his en- 

The Mrctoscope, VI. (1886) pp. 49-53 (2 figs.). 

ZIXIIEBMANN, 0. E. R.-Atlas der PBanzenkrankheiten welche dnrch Pilae 
hemorgemfen werden. Mikrophotographische Lichtdrnckabbildnngen der 
phytopathogenen Pilze nebst erlanterndem Texte. Heft 2. (Atlas of Plant- 
diseases produced by Fungi. Photo-micrographic illustratious of the phyto- 
pathogenio fungi, with explanatory text. Part 2.) 

pp. 17-22 and plates 111. and IV. with 15 figs. cach. 
Text 8v0, atlas fol., Halle a. S., 1885. 

With high powers. [Supra, p. 517.1 

WALMSLEY. W. H.-How to make Photo-micrographs. 111. 

larging, reducing, and copying camera, post.] 

B. Collecting, Xounting and Examining Objects, &c.* 

Hnnting for h@bae.t-Dr. J. E. Taylor has found the following 
simple device for cstching Arnoeb~~ to be successful in the highest 
degree. He lowers one of the ordinary shilling glass troughs to the 
bottom of the fresh-water aquarium, and when the trough has been 
immersed about twenty-four hours, on being carefully brought up, 
numerous Arncbz wfi  be found crawling on the inner surfaces of the 
glass. 

* This subdivision .CQntains (1) Collecting Objects; (2) Preparing, (a) in 
general, (a) special objects ; (3) Sepamte processes prior to making sections; 
(4) Cutting, including Imbeddw and Microtomes; (5) Staining and Injecting ; 
(6) Mounting, including preservative flulds, cells, slides, and cabinets ; (7) Ex- 
amining objects, including T‘csting ; (8) Miscellaneous matters. 

t Sci.-Gosaip, 18S6, pp. 113-4. 
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Preparing Sections for Examination with the highest Powers.* 
-Mr. J. W. Gifford thinks there is no more successful plan for de- 
monstrating minute structure than Beale’s process of preparing and 
staining tissues in glycerin and then teasing them out with needles, 
followed by the judicious application of heat and pressure, and finally 
mounting in pure glycerin. The method, however, prevents the use 
of the freezing microtome as glycerin freezes at SO low a temperature, 
and it therefore occurred to him whether the substitution of a colloid, 
such as gum, for the glycerin at one stage of the process might not 
act as well as glycerin in preventing change. 

The fresh material cut into mal l  pieces should be placed in 
Beale’s glycerin-carmine until the bioplasm is steined (10 to 15 hours), 
or better, inject the whole body or part with the stronger glycerin- 
carmine, and allow it to remain until stained ; it should then be cut 
into pieces. After this place it in 2 parts glycerin to 1 water for 24 
hours, followed by pure glycerin saturated with picric acid for 48 
hours. The pieces are then taken out of the glycerin and (of course 
without washing) placed in a thick solution of gum acacia, also satu- 
rated with picric acid, for 48 hours. The small qumtity of glycerin 
which adheres to them when placed in the gum and picric acid does 
not much retard freezing, and sections may easily be cut. 

As soon as the sections are cut they are placed in a mixture of 5 
drops o f  acetic acid to 1 oz. of glycerin, and after remaining in this 
for several days or a week will have swelled out to their original size 
if shrunk at first by the glycerin, and may then be mounted in glycerin 
with a trace of.acid in the usual way. 

Osmic Acid and Merkel’s Fluid for Pelagic Fish-eggs, &c.t-Dr. 
C. 0. Whitman proceeds by placing the eggs with a little sea-water in 
a watch-glass ; then by the aid of a pipette a quantity of osmic acid 
(112 per cent.) about equal in volume to that of the sea-water ia added. 
At the end of from five to ten minutes the eggs are washed quickly 
in water and transferred to a chrome-platinum solution, differing from 
Merkel’s mixture in having a 1 per cent. solution of chromic acid. In 
this they remain from one to three days. By this treatment the 
blastoderm may be easily freed from the yolk and then having been 
thoroughly washed in water for some hours, the preparation is passed 
through the usual grades of alcohol, stained and sectioned or mounted 
in toto. The platinum chloride not only completes the work of hard- 
ening, but at the same time removes much of the brown or black 
colour imparted by the osmic acid. By this method a very marked 
differentiation is generally obtained as early as the 16-cell stage. In  
later stages of cleavage the distinction between central and peripheral 
cells becomes still stronger, so that it becomes possible to trace the 
entire history of the origin of the so-called parablast. 

For the eggs of Clepsine Merkel’s fluid is used, of its ordinary 
strength, for one or two hours only. Here the differential effects 
extend not only to the different germ-layers, but also to cell-groups 

* Scieutif. Enquirer, i .  (1S86) pp. 25-7. t Amcr. Natural., xx. (1886) p. 200-3. 
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destined to form central nervous system, nephridial organs, larval 
glands, &c. 

The author treats frogs’ eggs, first with osmic acid for about twenty 
minutes, and then transfers directly to the chrome platinum solution 
(same strength as for pelagic eggs), for twenty-four hours. The eggs 
me next placed in water and Geed from their gelatinous envelopes 
with needles and dissecting Microscope. They are next washed in 
flowing water for two h o w ,  then treated with alcohol and stained. 

Method of Killing Qephyrea.*-According to Dr. W. Ape1 the 
only successful method of killing these animals, in an extended con- 
dition, is by the use of hot water. The animal may be placed in a 
vessel of sea-water, and the temperature gradually raised to about 
40” C. ; or it may be seized by a pair of forceps while in tt condition 
of extension, and plunged for a moment into boiling water. This 
latter treatment does not kill the animal, but renders it completely 
limp, in which condition it should be cut open and then placed in 
some hardening fluid. 

Macerating Mixture for central nervous system of vertebrate8.t 
-The following mixture, discovered by Landois, is recommended by 
Dr. H. Gierke as an excellent macerating agent, especially for tha 
central nervous system of vertebrates :-Chromate of ammonium 
5 grm. ; phosphate of potassium 5 grm. ; sulphate of sodium 5 grm. ; 
distilled water 100 grm. 

Pieces of fresh tissues are left in this fluid from one to three, or 
even four or five days, then transferred to a mixture (in equal parts) 
of this fluid with ordinary ammonia-carmine (24 hrs.). 

Preparing the Hen’s Egg.S-A very important addition to this 
branch of technique has been made by M. Y. Duval. 

First in importance are the methods of orientation. After the 
appearance of the primitive streak, at about the twelfth hour of 
incubation, it becomes easy to distinguish anterior, posterior, and 
later regions in the blastcderm. Hitherto it has been a matter of 
conjecture whether anterior and posterior regions became morpho- 
logkally dehed  at any considerable time before the formation of 
this streak; and no one, before Duval, attempted to clear up the 
question, simply because it appeared impossible to find any means of 
orienting ~ C ~ ~ O I M  at an earlier date. Duvttl addressed himself to the 
task of hnding out the transformations of the blastoderm, which lead 
up to the establishment of the primitive streak, and to this end he 
wa8 compelled to Beek, h t  of all, for some reliable means of exact 
orientation. 

Method of Orienfatbn.-It was noticed by Balfour, and confirmed 
by Kolliker, that the axis of the chick embryo lies constantly at  right 

* Zoitschr. f. WisB. ZOO]., xlii. (1885) pp. 459-529 (3 pls.). See tbis Journal, 
ante, p. 73, and Amer. Natural., xx. (1886) p. 315. 

t Arch. f. Mih. b a t . ,  n v .  (1885) p. 445. Amer. Natural., xx. (1886) 
p. 315. 

(1884) 208 pp. and 5 pls. See this Journal, 
V. (1885) p. 615, and Whitman’s ‘Methods in Microsoopical Anatomy and 
Embryology,’ 1885, pp. 163-7. 

Ann. Sci. Nat.-Zd., 
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angles to the longer axis of the egg. If egg, after one or two 
days’ incubation, is opened, while held in such a position that its 
large end is turned to the left and its small end to the right of the 
operator, it  will be found that the caudal end of the embryo is directed 
towards the operator, while the cephalic end is turned in the opposite 
direction. Out of 166 cases, Duval found only three that could be 
regarded as exceptions to the rule. Assuming that the orientation i s  
the same before the appearance of the primitive streak, we have then 
a very reliable means of recognizing, even in the freshly-laid egg, 
when the blastoderm has a homogeneous aspect, the future anterior 
and the future posterior region. But this fact alone is not all that is 
required for complete orientation ; the blastoderm must be hardened, 
and the means of orientation must be preserved. That portion of the 
vitelline sphere which beam the blastoderm must be so marked that 
the anterior and posterior regions of the blastoderm may be recognized 
after the process of hardening, and after the blastoderm, together 
with some of the circumjacent yolk, has been cut free from the rest 
of the egg. This may be done in different ways, according to the 
method employed in hardening. 

I. Osmic Acid Hethod.-1. Make a triangular box without bottom, 
by folding a strip of paper 5 mm. wide and 50 mm. long. 

2. After opening the egg carefully from the upper side, remove 
with a pipette the thin layer of albumen which lies above the 
cicatricnla, so far as this can be done with safety. 

3. Placa the triangular box over the blastoderm in such B manner 
that the base corresponds to the future anterior region, and the apex 
to the future posterior region. While pressing slightly on the box 
in order to bring it into close contact with the surface of the yolk, 
fill it by means of a pipette with osmic acid (1/3-1/4 per cent.), and 
allow the acid to act for some minutes. 

4. As soon as the area inclosed by the box begins to blacken, the 
whole should be immersed in a vessel of chromic acid, in which the 
paper box may be detached, and the vitellie sphere freed from 
the albumen and the shell. 

5. The vitellns may now be transferred, by the aid of a very deep 
watch-glass, to another vessel of chromic acid, where i t  is allowed to 
remain one or two days, until the peripheral layers harden and form 
a sort of shell around the central portion which is still soft. 

6. A triangular piece of this shell, inclosing the triangular area 
browned by the osmic acid, is next to be cut out with a pair of sharp 
scissors. The excised piece is then left a day or more in the chromic 
solution before treatment with alcohol. 

IT. Alcohol Method-1. Open the egg aa before, and, without 
attempting to remove the albumen, place the triangular paper box 
over the blastoderm ; slight pressure causes the box to sink into the 
albumen till it is brought into contact with the yolk. By the aid of 
a pipette, fill the box with absolute alcohol ; thie coagulates rapidly 
the inclosed albumen, while the albumen outside the box remains 
fluid. 

2. After cutting the chalazeae close to the vitellus, the fluid 
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portion of the albumen is carefully drained off, leaving only the 
vitellus and the box with its coagulated contents in the shell. 

3. The shell may now be filled with absolute alcohol until the 
yolk is completely covered, and then left for some hours, during 
which the more superficial layers of the yolk harden Sufficiently to 
form a shell-like envelope of the softer central portion. 

4. The triangular mass formed by the bos, and the hardened 
albumen, is now ready to be cut out, in the same manner as in the 
osmic acid method. During this process, the paper box may become 
detached, either spontaneously, or with some assistance; or it may 
adhere so firmly that it cannot be safely removed. There is no 
inconvenience in leaving i t  in place, as i t  will cut easily when the 
piece is ultimately sectioned. 

5. The piece is further hardened twenty-four hours in absolute 
alcohol, then preserved in alcohol of 36" (80 per cent.). 

111. Hot Chromic Acid.-1. Treat with osmic acid as in I. 
2. Place the whole in a solution of chromic acid, and heat to the 

point of boiling, over a water-bath. 
3. After cooling, cut out the triangular piece as in I. (6), leave it 

for a few days in chromic acid, then transfer to alcohol. 
Imbedding and Cutting.-Duval imbeds, after each of the fore- 

going methods, in collodion. The surface of each section is col- 
lodionized some seconds before drawing the knife, by allowing a drop 
or two of thin collodion to flow over it. 

Staining.-The sections are placed in serial order on a slide, and 
then covered with picro-carmine, strongly diluted with glycerin. 
The sections may be left in the staining fluid twenty-four to forty- 
eight hours, the admixture of glycerin preventing drying. After 
they are sufficiently coloured, the staining fluid is allowed to drain 
off, and the slide is carefully washed with a pipette. The sections, 
still in place, are treated with successive grades of alcohol, and then 
mounted in balsam after being clarified in benzine (" benzine collas "). 

Mounting the Blaatoderm in toto.*-During the first three or 
four days of incubation, Dr. C. 0. Whitman has obtained good 
surface preparations of the blastoderm in the following manner :- 

1. Break the shell by a sharp rap of the scissors at the broad 
end; then carefully cut away the shell, beginning at the place of 
fracture and working over the upper third or half. 

2. After removing as much of the whitc as possible without injury 
to the blastoderm, place the rest of the egg, while still in the shell, 
in a dish of nitric acid (10 per cent.), deep enough to cover it. 

3. The coagulated white should next be removed from the blasto- 
derm by the aid of a brush or a feather, and the egg then allowed to 
remain in the acid thirty minutcs. 

4. Cut round the blastoderm with a sharp-pointed pair of scis6ors, 
taking care to cut quickly and steadily. Aftcr carrying the incision 
completely round, float the blastoderm into a watch-glass, keeping it 
right side up and flat. 

Wliitinan's Xf&n& i i i  nIirmuc.npical Air:rtoiny : t i id  Eii~bryolng,'  1sS.i. 1113. 166-7. 
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5. Remove the vitelline membrane by the aid of dissccting forceps, 
and the yolk by gently shaking the watch-glass and by occasional use 
of a needle. The yolk can sometimes best be washed off by means of 
a pipette. 

6. Wash in water (several times changed). 
7. Colour deeply with carmine or hzematoxylin. 
8. Remove excess of colour by soaking a few minutes in a mixture 

of water and glycerin in equal parts, to which a few drops (about 
1 per cent.) of hydrochloric acid have been added. 

9. Wash and treat thirty minutes with mixture of alcohol (70 per 
cent.), 2 parts ; water, 1 part ; glycerin, 1 part. 

10. Transfer to pure 70 per cent. alcohol, then to absolute alcohol. 
Clarify with creosote or clove-oil, and mount in balsam. 

The above method of treatment mill also serve for blastoderms 
which are to be sectioned. 

Preparing Siphonophora.*-Dr. A. Korotneff has obtained good 
sections of the very contractile stern of Siphonophore in the 
following \I ay :- 

After the Siphonophora has settled down a watch-glass full of 
chloroform is floated on the surface of the fluid, and the vessel 
covered up with a bell-jar. The animal, benumbed by the chloroform 
vapour, becomes extended. The bell-jar is then removed, and the 
animal suddenly immersed in some hardening fluid. The author 
employed 8 1/2 per cent. chromic acid solution and a 1 per cent. hot 
sublimate solution. In the latter case, the animal was quickly trans- 
ferred to 20-30 per cent. alcohol. With regard to the tentacles, it 
may be mentioned that the mucous layer separates into long uni- 
cellular tubes after teasing out and being treated with osmic acid. 
These tubes, the author thinks, are glandular, a~ they shin deeply 
with hamatoxylin and alum carmine. 

Preparing Spinal Ganglia.t-Herr M. v. Lenhossek found a 
1-1-5 per cent. solution of superosmic acid to give most satisfactory 
results in the study of the structure of the spinal ganglia of the frog. 
The ganglia were left three-quarters of an hour in the fluid. Bichro- 
mate of potassium and alcohol were used for hardening, and celloidin 
was found most convenient for imbcdding. Good results, especially in 
the investigation of the fincr relations, were obtained by the use of 
gold chloride. 

Modification of Pancreatic Cells during active secretion.$-In 
studying the behaviour of the cells of the pancreas during very active 
secretion, Dr. S. w. Lewaschew used for hardening purposes alcohol 
and concentrated solution of sublimate, which proved very satis- 
factory. The tissue-was then laid in turpentine or bergamot oil. 
Ehrlich's hamatoxylin solution gave the best staining reactions. 
Ogata's suggestion of combined staining with various fluids-hme- 
toxylin, eosin, &C., was also adopted. 

* MT. 2001. Stat. Neapel, v. (1884) pp. 229-88 (6 pls.). 
t Arch. f. Mikr. Anat., xxvi. (ISSG) pp. 370-453 (B-pls.). 
1 Ibid., pp. 453-85 (1 pl.). 
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Mounting Fresh-water Algm.*-Mr. L. B. Hall finds a very 
s~messful process to be the use of pure glycerin, carbolated. The 
objects are first placed in a dilute solution of iodine (tinct. iod. 
2 min., water 1 oz.) 2-5 minutes, then stained (iodine-green), and put 
into dilute glycerin (10 per cent.), and gradually transferred to 
thick glycerin. 

Cultivation of Microbes.?-According to Dr. H. Fol, it is possible 
to obtain a perfectly sterile liquid by one of four methods, via. :- 

1. Filtering through some material whose meshes are sufficiently 
fine to arrest the smallest organisms. The only material really 
practicable for this purpose is the unglazed porcelain used by Pasteur 
and Chamberland. 

2. Obtaining the liquid directly from the internal organs of one 
of the superior animals ; the digestive tract being considered, for this 
purpose, an external organ. Pasteur's experiments have shown that 
the tissues of such animals are the most perfect filters known, neither 
permitting the entrance, nor tolerating the existence, of any foreign 
material, unless the tissues are diseased. 

3. Sufficiently prolonged exposure to a temperature of at  least 
110" 0. This is the lowest necessary for the destruction of spores, 
although 80" C. is s d c i e n t  to kill bacteria in the growing condition. 
The length of the exposure must not be less than an hour ; the longer 
the time beyond this, the greater the security. 

4. Intermittent heating, invented by Tyndall, and much used in 
Germany. This consists in making the spores germinate, in order to 
kill the full-grown bacteria at 80° C. For this purpose the vessels 
containing the fluid to be sterilbed are kept at 20-30" C. to favour 
the growth of the spores, and are every day raised to 80" C. for one 
hour, to destroy such bacteria as have become fully developed. This 
method takes much time, and its results are always uncertain. 

Of all these methods, the third, that of destroying the germs once 
for all, is the one giving the grcatest security and w e  of manipula- 
tion. It has but one fault, that of coagulating all albuminous 
substances which can be solidified at the temperature of boiling water. 

Pure Cultivations of Bacterium aceti.$-In order to obtain pure 
cultivations of B. aceti, Mr. A. J. Brown adopted, as the most suitable 
method, a combination of Klebs' "fractional'' and von Nrigeli's 
L' dilution " methods. The author describes the appearance presented 
by the film formed on beer and other solutions. He considers that, 
besides 33. aceti and B. Pastarknum, there is a third species capable 
of oxidizing alcohol )O acetic acid; be therefore describes the 
morphology of B. aceti, and the action npon it of varioue reagents. 
He then describes the action of B. aceti upon various substances. It 
oxidizes ethylic alcohol to acetic acid, and a trace of (probably) 
succinic acid. In an hmfficlent quantity of oxygen a trace of a 
substance resembling aldehyde is formed. When no alcohol is 

* 11th Ann. Rep. Amer. l'ostal Micr. Club, 1886, pp. 13-4. 
t La Nature, 1885. see Science, v. (1885) p. 500. 
1 Journ. Chem. SOP. Loud., 1. (1886) pp. 172-87. 
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present, acetic acid ia reduced by the baderium to carbonic acid and 
water. With normal propylio alcohol, propionk acid is formed after 
fourteen days. Methylic alcohol had to be purSed before B. aceti 
would act upon it, and then the solution became a h l i n e ,  ammonia 
being formed ; this happened only after three weeks. B. aceti did 
not oxidize isoprimary butylic alcohol, and the organism will not even 
grow in amylic alcohol. From dextrose the author obtained gluconic 
acid; with cane-sugar he was unable to obtain any action; from 
mannitol, lsvulose was obtained, without any acid being formed. The 
author gives constitutional formds for the products, constructed from 
consjderations of the action of 33. aceti. He concludes by saying 
that the above reactions ‘‘help to show that the vital functions of 
certain organized ferments are most intimately connected with the 
molecular constitution of the bodies on which they act.” 

Microphytes of N o d  Human Epidermis.*-Dr. G. Biaaoaero 
employed the following methods for demonstrating these organisms. 

After removing the fat from the epidermis by means of alcohol 
and ether, the epidermic scales were either (A) soaked on a slide in 
a 50 per cent. acetic acid or a 10 per cent. solution of caustic potash, 
and examined after putting on a cover-glass ; acetic acid preparations 
may be permanently preserved by placing a drop of glycerin round 
the edge of the cover-glass; or (B) they are based out in glycerin, 
slightly coloured with methyl-blue, and then examined ; or (0) they are 
placed in a small drop of 50 per cent. w t i o  acid on a cover-glass and 
after soaking for a quarter of an hour are needled out. The acetio 
acid is then driven off by gentle heat, the cover-glass passed twice or 
thrice through the flame of a spirit-lamp, the dried layer is then 
wetted for half-an-hour with some nuclear anilin stain (methyl-blue ia 
the best), and having been next csrefully washed with distilled water, 
the preparation, when dry, is mounted in dammar or Canada balsam. 

Preparing Tubercle-bacillmt-Dr. Glorieux has much improved 
Neelsen’s method for demonstrating the presence of tubercle-bacilli in 
cover-glass preparations of sputum. The first step of Neelsen’e 
process is to immerse the cover-glass in the following solution :- 
Fuchsin 1 grm.; absolute alcohol 10 grm.; 5 per cent. solution of 
phenic acid 100 grm. 

The second step is to decolorize in a 25 per cent. solution of 
snlphnric said. It is this second stage which has been modified by 
Dr. Glorieux, whose f ~ r m d a  is:--Sulphuric acid 10 grm. ; alcohol 
16 grm. ; distilled water 50 grm. Methyl-blue to saturation ; filter. 

Thus treated, cover-glsss preparations may be double-stained in 
from 60 to 90 seconds. 

Schulze’s Dehydrating Apparatus.$ - Prof. F. E. Schulee 
describes a simple contrivance for securing the rapid and yet uninjured 
dehydration of small and delicate objects. 

Virchow’s Arch. f. Path. Anat., xcviii. (1885) p. 441. See this Journal, 
v. (1885) p. 849. 

t Bull. Soa. Belg. Micr., Xii. (1886) pp. 44-8. 
t Arch. f. Mikr. Anat., xxvi. (1886) pp. 53942 (1 fig.). 
8er. ~.-VOL. VI. 2 N  
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The apparatus (fig. 109) is on the principle of a dialyser, and 
consists of a broad glass tube with a projecting upper rim (like that 
of a hat), and with a paper membrane at the lovier end. This is 
inserted in a larger vessel with a broad rim at the neck. The two 
rims fit together closely, and seal the larger vessel. The latter is 

FIG. 109. 

filled to a convenient level with absolute alcohol, the smaller contains 
the object with a little of the weak alcohol in which it previously lay. 
A gradual diffusion occurs and a very perfect dehydration is rapidly 
effected. The process may be made more gradual by the use of a 
double tube, the outer containing weaker alcohol. At the foot of the 
large vessel is a layer of burnt sulphate of copper which prevents the 
dilution of the absolute alcohol. The dehydration of the inner tube 
containing the object may be conveniently tested (after twenty-four 
hours or so) by removing a little of the fluid in a pointed pipette, and 
allowing a drop to pass slowly into a test-tube with 98" alcohol. If  
the fluid be absolute alcohol, a small portion from the pipette will 
be detected passing Upwds, or downwards if the %uid be below 984 

Prof. Sehulze also describes a modification of a method of secming 
the safe preparation of delicate objects by allowing them to sink 
through layers of different fluids. In his improved form a closed 
tube contains an inferlor layer Of Canada balsam, above that 3 c.cm. of 
xylol, and uppermost f c.cm. of absolute alcohol. At the level of the 
Canada balsam there 1s.a Wfk for allowing the upper layers to flow 
off, after which the ObJect 1s removed from the Canada balsam into 
which it has sunk. 

Mciency of the Microrneter-screw.*-Rerr J. Ost discusses the 
action of the micrometer-screw as used in microtomes, and endeavours 

* Zeitschr. f. Wiss. Mikr., ii. (1885) pp. 295-300 
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to show that it affords the most convenient and surest means of raising 
the object, as applied in the microtome which he has devised. Errors 
in the construction of the screw are not cumulative, and will not 
amount to anything that is appreciable in section-cutting ; the thread 
of the screw regarded as formed by the hypothenuse of a righbangled 
triangle wound upon a cylinder is merely a particular application 
of the inclined plane of Rivet's microtome, and has the advantage of 
being more accurate and of insuring a longer surface of contact 
between the fixed and moving parts than is the case with the slider 
of the latter. 

The author tested the accuracy of a microtome-screw (and that 
one which worked loosely in its bearings), observing under a Micro- 
scope the motion of a fine needle-point carried by the screw, using 
an eye-piece micrometer. The displacements produced by a single 
turn of the screw were measured for 25 turns; of these, 7 gave a 
motion of 543 p, 8 of 534 p, and 10 of 537 p ;  similarly the die- 
placements corresponding to each two divisions on the head of the 
screw, which was divided into 50 parts, were in 18 cases 20.8 p, in 
4 cases 19.5 p, and in 3 cases 22.2 p. The difference of 1.3 p 
may reasonably be ascribed to errors of observation, and the author 
concludes that the accuracy of the screw is all that can possibly be 
required. Backlash may be got rid of by the use of a spring. 

Rapid Section-cutting.*-For the benefit of those who have SO 
little time for microscopic work that every minute is precious, 
Mr. J. E. Whitney describes a contrivance for section-cutting which 
is nearly as rapid as free-hand cutting, and yet enables really good 
sections to be made with more certainty. Where one wishes to make 
sections of numerous vegetable tissues for comparative study, and h w  
only a short time for the purpose, the tedious process of imbedding 
necessary with ordinary machines is a Rerious obstacle. 

To avoid the necessity of imbedding the object, the author simply 
cuts in a block of hard wood (say 3 in. by 4 in., and 13 in. thick) a 
wedge-shaped opening, lt in. by 2 in. or thereabouts (fig. l l O ) ,  into 

FIG. 110. 

1 

BLOCK 

which the object to  be cut is placed so that its Rides touch the tapering 
sides of the opening, and prevent motion. On the top of the block 
over which the blade of the razor is to pass cement two pieces of glass 

* Proc. Amer. SOC. Micr., 8th Ann. Meeting, 1886, pp. 122-3 (1 fig.). 
B N ' L  
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slides with their smooth edges parallel with the edges of the wedge- 
shaped cat. 

For the ordinary rapid examination of vegetable tissues, the 
spwimen is held gently in the opening by the thumb of the left hand, 
while the razor dipped in alcohol is drawn steadily over the glass 
dips towards the apex of the wedge, with the cutting edge held at 
the usual angle. After the fist  cut, if uniformity in the thinness of 
the 6ectiOIIS is not necessary, the object can be simply advanced 
slightly by the hand, and after 8 few trials it w i l l  be found that 
really thin sections can easily be made in this simple way. 

When, however, it is necessary to have sections of extreme or 
uniform thinness, it is best to screw across the under side of the 
block a strip through which a thumbscrew with fine thread is fitted 
to work. By this means the object can be raised regularly any desired 
distmce at each cutting. 

The block can be prepared in a few minutes by any one, and with 
all ordinary vegetable tissues very satisfactory sections can be cut. 
Hard wood cannot be cut safely in a section-cutter without being fist 
soaked or steamed, and aa a keen-edged plane wi l l  cut beautiful 
sections quickly and easily, it is best to cut such wood in that way. 
Sections of merent  kinds of wood can be cut at the same time by 
screwing small blocks of each together and taking a section of all at 
one stroke of the plane. 

Natural Injection of Leeches.*-Dr. C. 0. Whitman has often 
noticed that leeches hardened in weak chromic acid, or in any chromic 
solution, are beautifully and naturally injected with their own blood. 
Where the circulatory system is to be studied by means of ~ectiona, 
this method seems to be the simplest and most reliable one. Not only 
the larger sinuses, but the intra-epithelial capillaries may be easily 
traced by this method, as was first pointed out by Prof. E. R. 
Lankester.t 

Methods of Injecting Annelide.$-For annelids with dark tissues 
like Himdo, M. M. J q u e t  recommends that 8 light-coloured (white or 
yellow) injection-mass should be employed, while for transparent 
animals dark colour~ are preferable. Chrome yellow serves aa a good 
colonring substance. I t  is easily obtained by mixing solutions of 
bichromate of potaseiuqo and acetate of lead. A copious yellow pre- 
cipitate is formed, which should be washed on the filter, and then 
exposed to the air until nearly dry. The pigment, aftor being 
reduced to a pulp-like state. is added to an ordinary aqueous solution 
of gelatin ; and the mass is then filtered warm through linen, If the 
injection-mass is to be blue, then the gelatin may be dissolved directly 
in liquid Pruesian blue, and the mass filtered through paper. 

As a rule, annelids muat be killed before they can be injected. 
Chloroform and a l ~ h o l  are the mean8 commonly employed in killing 

* Amer. Natural., XX. (1886) PP. 31%. 
t Quart. Jonm. Micr. Sci., XX. (1880) p. 306. 
MT. Zaal. Stat. Neapel, vi. (1885) Pp. 298-300. Cf. Amer. Natural., xx. 

(1886) p. 314. 
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for the purpose of injection ; Gesh water may also be used for some 
marine species. A leech, for example, is placed in water containing 
a small quantity of chloroform ; after a few moments it sinks to the 
bottom and remaim motionless. I t  should be allowed to remain in 
the water for one or two days before attempting to inject it. 

The simplest and most convenient form of syringe consists of a 
glass tube drawn to a fine point at one extremity, and furnished at 
the other with a rubber tube. Preparatory to injecting, the glass 
should be plunged in warm water for a few moments ; then, after 
expelling the water, it may be 611ed with the injection-mass by sucking 
the air from the rubber tube. If the injection-mass is turned into 
the large end of the glass, it  may happen that granules are introduced 
which are large enough to obstruct the narrow passage of the small 
end. After inserting the cannular end in the vessel, clasp both with 
the forceps, and then force the injecting fluid, by aspiration through 
the rubber tube, which is held in the mouth. When the operation is 
completed, place the animal in cold water, in order to stiffen the 
injected mass. 

Anilin Staining.*-Dr. Bareggi, in order to render more perma- 
nent preparations stained with anilin colours, proposes to merely 
cover the section, &c., with Canada balsam dissolved in chloroform, 
and to allow the balsam to dry slowly, no cover-glass being used. 

When working with dry or with water-immersion lenses, anch 
preparations can be examined without detriment, ae water is not 
miscible with balsam. But when working with oil-immersion lenses 
and with cedar oil, which dissolves balsam, it is necessary to be 
careful during the examination. 

I t  would perhaps be preferable to use instead of cedar oil the 
salt solutions which have been proposed for this purpose, or the 
solution of chloral hydrate in glycerin, or still better, the solution of 
zinc iodide in glycerin. 

Chrome Alum in Microscopical Techniqne.t-Dr. G. Martinotti, 
from a consideration of the behaviour of potash alum which is a pro- 
minent constituent of certain stains (carmine, hsjmatoxylin, &.), 
wished to make some experiments with ammonia and chrome alums. 
The results from the use of ammonia alum were not encouraging, 
but by substituting chrome alum or the double sulphate of potassium 
and chromium for potash alum he obtained sficiently satisfactory 
results. 

Chrome alum is isomorphous with potash alum and crystallizes 
in dark violet octahedra soluble in water, but insoluble in alcohol. 
If the watery solution be heated above 80° C. the violet colour turns 
to a green, and this hue is retained on cooling. Carmine chromate 
is  prepared by boiling 10 parts cochineal in 500 parts water and 
adding 1 part chrome alum, filtering while hot and then allowing it 
to stand. The residue is carefully washed and dried at a temperature 
not exceeding 30" C. It is easily soluble in ammonia, and possessea 

* Gazzetta degli Ospitali, 1884, p. 645. 
t Zeitschr. E Wise. Mikr., i. (1884) pp. 361-6. 
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all the properties of ordinary carmine except in being of a dark violet 
colour. Over this the author is not so enthusiastic as over the next two 
solutions where he has substituted chrome alum for potash alum in the 
formulas given by Czokor and Grenacher for making alum cochineal 
and alum carmine. The ingredients are mixed in the exact propor- 
tions as given by Cxokor and Grenacher. The mixture is then left 
in an oven at the temperature of about 70” C. for 24 to 48 hours. 
When cold the liquid is filtered. 

Both fluids are of a violet coloar, and both stain nuclei perfectly. 
The author gives the palm to the cochineal stain. Preparations may 
remain in this solution for more than 24 hours without becoming 
diffusely stained. If the preparations are to be preserved in resinous 
media it is necessary to  wash carefully in water, otherwise the alum 
chromate, which is insoluble in water, is precipitated on the surface of 
the section as brownish needles. A special advantage of this cochineal 
chromate solution is that it keeps well for an indefinite period with- 
out the addition of any preservative agent. Another advantage is 
that the nuclei assume a violet colour closely resembling that given 
by hamatoxylin. 

Modification of Arcangeli’s Carmine Stain.*-M. P. Francotte 
finds that in Arcangeli’s first formula t 50 cgrm. carmine is too much, 
and proposes the following modified formula, which is based on the 
solubility of boric acid in alcohol. Alcohol at 90, 75 cc. ; distilled 
water 25 cc. ; boric acid 5 grm. ; carmine 40 cgrm. This mixture is 
boiled for fifteen minutes, and a beautiful red alcoholic solution is 
obtained on atration. 

Staining the Central Organs of the Rervons System.$- Prof. 
C. Golgi, after some strictures on gold chloride methods (which he 
condemns because neither the manner in which the interlacement 
of the fibres takes place, nor the different parts which contribute to 
their formation, are demonstrated) states thst whatever success he has 
had is due to the three following methods :- 

1. Method of black staining obtained by treating specimens 
successively with potassium or ammonium bichromate and silver 
nitrate. 

2. Method of the successivo action of a mixture of osmic acid and . 
potassium bichromate followed by silver nitrate. 

3. Method of the combined action of potassium and ammonium 
bichromate and perchloride of mercury (by trammitted light the 
colonr is apparently black ; by direct light, a me td io  white). 

By the method of the combined action of bichromate of potash 
and of nitrate of silver, the black staining is obtained &s the result 
of two operations. Pieces of nervous tissue about a centimetru square 
are hardened in a 2 per cent. solution of bichromate, or in Miiller’s 
fluid. The strength of the hchromate may be gradually increased 
from 2 to 5 per cent. In  any case, this fluid should be frequently 

BIJMIABY OF OURRENT R E S E A R O ~ ~ ~  RELATING TO 

* Bull. Sor. Brlg. Micr., xii. (1886) pp. 48-51. 
t See this Journal, v. (1885) p. 1094. 

Arch. Italkunes d0 Biologie, vii. (1856) pp. 15-47. 
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changed. The proper degree of hardening is reached in from two 
weeks (in warm weather) to seven weeks (in cold weather). The 
second step is to immerse the hardened pieces in D 0.75 per cent. 
solution of silver nitrate for twenty:four to forty-eight hours. The 
room in which this silver process 18 carried on must be kept weZ2 
warmed. 

The black staining is successively imparted to the axis-cylinders 
of the nerve-fibres, the ganglion-cells, and, lastly, the neuroglia-cells. 
When the black staining is attained, and this is verified by ex- 
amining a few trial sections in glycerin, the pieces are placed in 
alcohol, frequently changed, until the alcohol remains clear, in order 
to remove all traces of the silver nitrate. This must be done 
effectually, otherwise the specimens will not keep. The treatment 
proparatory to mounting in dammar, which is preferable to Canada 
balsam, consists in washing several times in absolnte alcohol, trans- 
ferring to creosote, and in clearing up in oil of turpentine or in oil 
of origanum. The sections are to be preserved in dammar without the 
imposition of a cover-glass. The author mounts his specimens on 
large cover-glasses and then adjusts them in a wooden frame or slide 
with a window, so that the sections are kept quite free from dust, and 
can also be examined from both sides. It is of course necessary to 
preserve the mounted specimens in a dark place. 

The disadvantages of the method, says Prof. Golgi, are the length 
of time required to obtain the requisite reaction, the nncertainty 
arising from the varying periods necessary to produce the proper 
degree of hardness, and the different conditions in which the different 
layers of the same piece are frequently found. Them disadvantages 
are modified by :-(u) Copious and frequent injections of either a 24 per 
cent. solution of bichromate, or a similar scrlution in which five or six 
grammes of gelatin have been dissolved. The injection may be made 
with an ordinary syringe or a siphon apparatus, through the aorta or 
carotid. (a) By hardening with bichromate at a constant temperature. 
In an incubator, maintained at a temperature of 20"-26" C., the 
reaction point was reached in eight or ten days. ( c )  By hardening in 
equal parts of Erlicki's and Miiller's fluid, the necessary consistence 
was obtained in five to eight days. 

The second method wnsists in hardening the pieces in a mixture 
of bichromate and osmic acid, followed by immersion in silver 
nitrate. I t  may be applied as follows: by immersing small pieces 
of quite fresh nervous tissue in the following mixture :-of potassium 
bichromate 2 to 2; per cent. solution, eight parts; of osmic acid 
1 per cent. solution, two parts. Having been transferred to the 
silver nitrate solution, as in the first method, the black reaction is 
found to begin on the second or third day, and to be completed by the 
tenth or twelfth. But in this method the pieces must be allowed to 
remain in the silver nitrate until they are wanted for section, allowing 
two days for soaking in alcohol. Although this treatment givfs 
sufficiently good and rapid results, it  is better to place the pieces in 
the bichromate solution for two to thirty days, and then change to 
the mixture of osmic acid and bichromate, and afterwards in due 
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course to the silver nitrate. In this ~888, too, the pieces shonld 
remain in the silver solution until wanted for immediate use, when 
they are repeatedly soaked in frequently changed alcohol, passed 
through absolute alcohol, creosote, oil of turpentine, to dammar. 

This last is the method most preferred by the author. 
In the method of the successive action of bichromate of potash 

and of perchloride of mercury, the first stage is the same as that 
whioh is given for the bichromate and silver methods. This over, the 
pieces are placed in a 0 5 per cent. solution of perchloride of mercury. 
The reaction is effected in nokless than eight days for small pieces, 
while for large, such as whole brains, two months st lea& are 
required. The perchloride solution must be renewed daily, until it  
is no longer tinged with yellow. When the reaction has reached its 
maximum, the nervous tissue is quite pale, and resembles fresh brain 
matter recently washed in water. The pieces of nervous tissue may 
be allowed to remain in the mercury solution for an indefinite period. 
The sections may be mounted in some resinous medium, but in 
either case frequent washing in water is necessary, in order to prevent 
the formation of a deposit of acicular crystals upon the surface. The 
sections are then dehydrated in alcohol, and having been cleared up 
in oil of cloves or creosote, are mounted in dsmmar or in Canada 
balsam. 

Application of Weigert’r modiiled E:sematoxylh Stain to 
the Peripheral Nervous System.*-Dr. T. Gelpke’s experience 
of the above method is that while it is most excellent in 
principle, giving most brilliant results with normal nerves, yet, 
when used to demonstrate certain morbid states, e. g. sclerosis, 
the nerve-fibres were found to remain quite unstained, either 
in longitudinal or in transverse section. By controlling experi- 
ments made with osmic acid end carmine on sclerosed nerves, and 
a180 by showing that the Weigert stain itself scted efficiently on 
normal nerves, the author conoluded that the want of SUCCIXJE was to 
be sought in the decoloration process. Further, that the ferrid- 
ayanide solution w a ~  too strong, and 8~ the result of his experiments, 
he found that decoloration was most safely effeoted by using very 
dilute solutions of the reagent. 

The author’s emendation of this proaeaa is that for transverse 
sections the ferridcyanide solution should be diluted down to one- 
fiftieth of the strength given by Weigert. For longitudinal sections 
a somewhat stronger solution msy be employed. Naturally, the time 
occupied by the shge ia now muah longer, deooloration taking from 
one to twelve horn. 

Fixing Sections to  t he  8lide.t-m. H. E. Summers SSYS that 
the following method has been tested with paraffin and celloidin 
sections. For either k@ of sections the slides are fist coated with 
collodion, either by fl0-g from bottle or by a brush, and allowed 
to dry. The celloidin used for imbedding, thinned with alcohol end 

SUMMARY OF OURRENT BEBEAROHE8 RELATING TO 

* Zeitschr. f. Wim. Fkr., ii. (1885) pp. 484-9. 
t The Mbicro8COp, V1. (1886) Pp. 667.  
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ether, answers admirably, The coated slides may be kept indefinitely 
before using. 

Parah sections are arranged upon the slide and a small amount 
of a mixture of equal parts of alcohol and ether is then dropped upon 
the slide. The liquid will be immediately drawn under the sections. 
Bubbles of air will rarely remain beneath the sections, but, if they 
do, they may easily be displaced by gently touching the section with 
a soft brush. The liquid is allowed to evaporate spontaneously. 
When quite dry, which will take but a few minutes, the pardn  m y  
be dissolved and the sections wi l l  be found 6rmly hed .  

Celloidin sections are placed for a few minutes in 95 per cent. 
alcohol, and then arranged on the coated slide. They are drained as 
free of alcohol as possible, and as soon aa their surface is nearly dry, 
as is shown by its assuming a dull appearance, the mixture of alcohol 
and ether is dropped upon them rather freely. When this has 
evaporated until the surface of the sections a@n assnme~ a dull 
appearance, the slide is placed in 80 per cent. or weaker alcohol, and 
may then be treated by any of thereagents applicable to 
sections h e d  with collodion. 

The advantages claimed for this method are three : the use of heat 
is dispensed with, and thus one source of inconvenience and injury 
to the sections is avoided ; the para,f6n is not removed (or melted) 
until the sections are fixed, and thus in sections consisting of dkcon- 
nected parts, the position of these pa& is preserved; labour and 
work-table space are s a d  by having a single method, which is 
applicable to both parafin md celloidin sections. 

Peirce Cell for Opaques.*-This form of cell was devised by 
Prof. 3. Peirce, for ‘‘ dry mounts” (figs. 111 and 112). The cell and cap 
are made from sheet brass, the latter fitting not too tight nor too loose. 
While dust is perfectly excluded, the 

paniment of ‘‘ dewed ’’ under surface 
is done away with. cc This gives the 
additional advantage that the light by 
which the object is men does not have to pass twice through a cover- 
glass, and thus the object is seen in its full clearness and beauty.” 
Prof. Peirce also recommends the use of these cells eoldered to a 
3 x 1 tin slide. 
A,-Mounting Odontophores of Snails. 

cover-glass and its frequent accom- WQ. 111. FIQ. 112. 

[Best mounted in a weak form of Cfosdby’a solution 
&imt$c 2nquirer, 1. (1886) p. 68. 

bbmie and Elistologie des Priapu~us caudatus (Lam.) 

[Mbthd of killing Qephyrea. h e r .  Natural., XX., 1886, p. 315 ; supra, 

zeitschr. f. lK?s. blikr., XLII. (1885). pp. 459-529 (3 pls.). 
8ee this Jonmal, ante, p. 73. 

Scientif. Enquirer, I. (1886) p. 33. 

A P E %  W.-BeibW 
and den Halalicryptus sp’nulosm (v. Sieb.). 

p. 532.1 

B.S o.-Donble-staining Botmiod Preperstions. [Post.] 

* Micr. Bull. (Queen’s), iii. (1886) p. 3. 
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Beatty’s (0. 8.) Methods for staining and double-staining vegetable tissues. 

B E  s s E L I,, J. B.-Mounting Fish Skins. 

[Reprinted from ‘Pup. Sci. Montlily’ and ‘Amer. Journ. of Micr.’] 
Ainer. d h .  Xzcr. Joarn., VII. (1856) pp. 43-8. 

[For tlie polariscope, wash, dry undcr pressure, snak in spirits of turpeutine 

Scieidy. Enquirer, I. (1886) p. 73. 
BIDWELL, F. H.-8taining for diagnosis. 

Mia-. Bulletin (Queen’s), 111. (18x6) p. 8. 
Brzzozsno ,  G.-Nnovo metodo per la dimostrszione deglielementiincariocinesi 

nei tessnti. (New method for the demonstration of the elements in k a r p  
kinesia) [Post.] Zeitschr. f. WLW. Mikr., III. (1886) pp. 24-7. 

BOULT, H. R.-Mounting Bird Parasites. 

Jottrn. of Micr., V. (1886) p. 119. 
Bu c HNER,  H.-Ueber das Verhalten der Spaltpilzsporen zn den Anilinfarbstoffen. 

Sep. Rep. SB. Gesell. Narph. u. Physiol. Munchen, 1885,4 pp. and 1 fig. 
Cf. Bot. Ccntralbl., XXVI. (1856) pp. 55-6. 

&htq. Enqtlirer, I. (1886) pp. 70-1. 

Amer. Mon. Micr. Journ., VII. (1886) p. 78. 

[Describes :-the preparation of peptonizsd gelatin and plate and needle 
cultures; growth of forms i u  hanging drops; culture on potatoes; 

for two or t h e e  days, and mount in balsam or balsam and benzole.] 

[Has used ordinary eosine ink for staining uiinnry deposits.] 

[Directions for mou’nting the smaller kinds.] 

(On the behaviour of the spores of schizomycetes with the anilin stains.) 
(Post.] 

C., A.-Mounting Chemical Crystals. [Post.] 

C u N N I N OH A is, K. M.+Arranged and other Slides from Vienna.] 

Cu BT IS, L.-The Cultivation of Bacteria and the Cholera Bacillus. 

cholera bacillus.] 
Proc. A m .  SOC. Hb. ,  8th Ann. Meeting, 1885, pp. 142-50. ~. 

C u s H IN G, E. W.-Bacillus tuberculosis. 
[Koch’s method of preparing and other remarks.] 

X c r .  Bulletin fQuem’s1. 111. (1886) Dn. 2-3. 
D E B E 8, E.4ammeln  und Behandlung lebender Dkomac&n. (‘Colle&h and 

Zeitschr. f. Wiss. Mikr., III. (1886) pp. 27-38. 
treatmeut of living Diatomaceae.) [Post.] 

Diatoms, Sectiom of. 

D I E N  E L T, F.-Dnrabity of White Zinc Cement. 

[Cementsttrin from Mom, Denmark.] 
Bicr. Bidletin (Queen’s), 111. (1886) p. 5. 

[Calling attention to transverse cracks caused by shrinkage, and suggested 

Amer. Mon. Mkr. Journ., VII. (1886) p. 78. 

[No. 3. Ovary of toad x 40. No. 4. Vertical section of tooth of cat x 30.1 
2 pp. and 2 pls. (8~0, London, 1886). 

c“ The following was the medium employed, the specimens being mounted 
88 transparencies on Cards Of 8 suitable size:-7 parts pure glycerin, 
1 part French gelatin, 6 parts distilled water ; add 1 drop carbolic acid 

The whole to be boiled till the 
flakes mused by the carbolio acid disappear, and filtered through spun 
crystal.”] 

Proc. and Trans. Nat. Hist. SOC. Glnsaow. I. (1886) D. xlviii. 

remedy by the editor of a coat of shellac in alcohol.] 

D n A PE R, E. T.--Oraphio Xioroscopy. II. 

E w I N G, P.-h mounting 6 m d  Mosses for ly[icroscopic Examination. 

every 100 drops of above mixture. 

“ I  

F., M.-A H i t  on the keeping Of Melicerta ringens. [Supru, p. 450.1 ‘ 
Scientif. Enquirer. I. (1886) D. 46. . -  . , _  

p L E sc H, 11. -Notieen z m  Technik mikroskopbchen Untersnchnngen am Cen- 
tralen Nervensystem. (Nntc 8 on the technique of iuicroscnpical invcstigiitions 
of tlic central ncrvous system.) [Pus t . ]  

Z1,itschr.j. 1V;Ss. Mihr., 111. (Idsti)  pp. i l - 5 2 .  
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GAGE,  8. H.-X?otes on Histological Methods, includitig a brief consideration of 
the methods of pathological and vegetable histology and the application of 
tlie Microscope to Jurisprudence. 56 pp. (8v0, Ithaca, N.Y., 1885-6). 

G IE n K  E, H.-Die Stiitrsubstane des Centrahervensystems. 
[Macerating mixture (Amer. Natural., XX. 1886, p. 315), wpm,  p. 532.1 

Arch. f. Nikr. Anat., XXV. (1885) pp. 441-554. 
Gierke,  H.-Staining !l’issnes in Microscopy. X. 

Amer. Mon. Him. Joum., VII. (1886) pp. 70-3,97-9. 
G IFFORD, €I.-Eine Methode, unbehandelte Serienschnitte in situ aufzube- 

Zeitschr. f. Wiss. Mikr., 111. (1886) pp. 45-7. 
GIFFORD, J. W.-A Method for the preparation of Sections for examination 

Scievtif. Wqw’rer, I. (1886) pp. 25-7. 

Bull. Soc. Belg. Mkr . ,  XII. (1886) pp. 44-8, 
from Rcw. Midicale, Louvain. 

GOTTSCHAU,  M.--Erwidernng an die Herren J. Ost and Dr. A. Brass. (Reply 

Zcitschr. f. Wiss. Mikr., 111. (1886) pp. 14-8. 
G R I F F  IN,  A. W.-Smith’s B ~ ~ I U I O M  Chloride Mounting Medium. 

[The stannous chloride must be of the utmost purity.] 
Scientif. Enquirer, I. (1886) pp. 46-7. 

Proc. Anm.  SOC. Nicr., 8th Ann. Meeting, 1885, pp. 112-3 (2 figs.). 

Le Natztraliste, VIII. (1886) pp. 241-3 (8 figs.). 

‘‘ For if, where tbe balsam is made to inclose the 
object, the cover is pressed down with but a very moderate drgrea of 
force, and so left, as the balsam shrinks by the evaporation of its essential 
oil it must pull the cover closer and closer to the slip, so that the ultimate 
pressure on the cover is in direct proportion to the amount of hardening 
which the balsam bas undergone.”] 

Scientif. Enquirer, I. (1886) pp. 66-7. 
H A L L, L. B.-Mounting Fresh-water A l p .  [Supra, p. 536.1 

11th Ann. Rep. Amer. Post. Micr. Club, 1886, pp. 13-4. 
€I A L L B R, B.-Untersnchungen iiber marine Ehipidoglossen. 

[Macerating fluid for central nervous system of marine Rliipidoglomta 
(Amer. Natural., XX. 1886, p. 316). Glycerin, 5 parts; glacial =tic 
acid, 5 parts; distilled water, 20 parts. It c a w  no shrinkage and 
accomplishes its work in 30-45 minutes.] 

Morphol. Jczhrb., XI. (1885) pp. 321-430 (8 pls.). 
See this Journal, ante, p. 225. 

r‘ We do not favour thcm 80 much RS we did a few years back, for there is 

Amer. Mon. Micr. Journ., VII. (1886) p. 56. 
Ht: PPE, F.-Die Methoden der Bakterienborschung. (The methods of investi- 

3rd ed., 244 pp., 40 figg. and 2 pls. (8v0, Wiesbaden, 1886). 
IMIIOF, 0. E.-Methoden Erforschung der pelagiechen Fauna. (Methods 

[Post.] 
Zool. Anzeig., IX. (1886) pp. 235-6. 

JAMES. F. L.-Shrinkage of Cement Cells the Came of Leakage in Olycerin 

w h e n .  (A method of preserving series sections in situ.) [Post.] 

with the  highest powers. [Sipra, p. 531.1 

G L o R IE ux.-Le Bacille de la Tnberculose. (Bacillus tisherculosis.) 
[Supra, p. 537.1 

to J. Ost and Dr. A. Brass. [Post.] 

GRIFFITH, E. H.-Some new and hpmved Apparatw. 
[Turntable No. 4 improved ; No. 6. 

G R o u L T, P.-Le nonvean Xicrotome P levier. (The new lever microtome.) 

€I., J.-Balsam Mounts. 

Post.] 

[ I’ost.] 

[Pressure is a mistake. 

[HITCECOCE, R.I-Wax Cello. 

almost certain to be a deposit on the covor-glass after a time.”] 

gating bacteria.) [Post.] 

for the investigation of the pelagic fauna.) 

Mounts. 
[Discussion only.] 

Proc. Amner. SOC. biicr., 8th Ann. Meeting, 1885, pp. 228-9. 
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J A Y E 8, F. L.-A new IieCthg AppsrStM. [Post.] 
St. Louis Zed. nnd Surg. Jorcnz., L. (1886) pp. 237-9 (1 fig.). 

” FII.’’ Section-cutting (contd.). The section knife. Other accessories. 
Arrangement of the work-table. Cutting. Care of instruments. VIII. 
Staining animal tiasuee.] 

Elementary Xiarasaapical Teahnology. 

Ibid., pp. 239-44 (1 fig.), 305-10. 
,, ,, Cleaning old and damaged Slides. 

[Put them into a mixture of gasolin or benzin, spirits of turpentine and 
A good wiping and polishing laves  the slide 

Ibid., p. 304. 

[Methods of injecting annelids. (Amer. Natural., XX. 1886, p. 314.) 

HT. Zml. Stat. Neapel, VI. (1885) pp. 298-300. 

Zeitschr. j. Wiss. dlikr., 111. (1886) pp. 39-40. 

alcohol in equal parts. 
optically clean.] 

J AQUET, M.-Eecherohes sur le SysSme wecnlaire des Annelides. 

[Supn, p. 540.1 

JELGERSMA,  Cf.--Hatiz iiber bnilineehwar& (Note on anilin-blue-black.) 

JOLY, J . - h  the Melting-points af Minerals. 
[Post.] 

[Account of experiments with the Meldometer.] 
Nature, XXXIV. (1886) p. 22 

(Report of Proceedings of Dublin Univ. Exper. Ehi. Assoc., March 16). 

Micr. BuZZeletin (Queen’s), III. (1886) p. 6. 

Kinne Self-centering Turn-table. 
mow made with projecting hand-rest.] 

KLEEBERQ, A.-Die Idarkstrahlen der Coniferen. 
[Directions for removing resin from conifers. Ante, p. 270.1 

Bot. Ztg., XLIII.  (1885) pp. 673-86, 689-97, 705-14, and 721-9 (1 pl.). 
KUNSTLER, J.-Snr la Structure des FlagellCa. (On the structure of the 

Joum. de Microgr., X. (1886) pp. 17, 58-63 (1 pl. and 1 fig.). 
LATEAY, V. A.-The ?Eicrascapeand how t o  me it. VI. 

Joum. qf Micr., V. (1886) pp. 105-11. 
L E N H O B S ~ K ,  M. v.-Ein news Eiilfsmittel rn Herstellung von Berienp~paraten 

(A new expedient for making sene8 pre- 

Zeitschr. j. Wiss. Mikr., 111. (1886) pp. 53-5 (1 fig >. 
[Clean with potash and water and dry for two months in  a warm spot. 

Scientif. Enquirer, I. (1886) p. 73. 
LIST, J. H.-Beitriige rn mikroskopbchen Technik. (Contributions to micro- 

MAD AN, H. Q.--lOote on some organic substances of high refractive power. 

Flagellata.) [Nethods, post.] 

pouble  staining, contd.] 

808 dem centralen Bervensystem. 
parations of the central nervous system.) 

LETT, H. W.-Monnting Fish Skins. 

[Post.] 

Mount dry.] 

ecopical technique.) [Post.] 
Zeitschr. f. Wiss. Hi&., 111. (1886) pp. 43-4. 

[(l) . Naphthyl-phenyl-ketone dibromide. Ref. Ind. 1‘666. (2) Meta- 
cinnamene. Ref. Ind. 1’593. (3) Monobromo-naphthalene. Ref. Ind. 
1.662. “The most hopeful direction in  which to look is undoubtedly 
towards Borne of those complex organic compounds which are now being 
bnilt up by many workera in England and Germany.”] 

Prw. Phys. Soc. Ld., VII. (1886) pp. 364-6. 
M A N  T o N, w. P.-b t he  prepsration Of Chick Embryas far miarasaopiad exami- 

natian. 
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M o o R E,  A. Y.-The deteotion of renal tube Oaste. 

2% Mkoscope, VI. (1886) p. 80-3. 
Moore’s (A, Y.) Stained Amphipleura. [Ante? p. 376.1 

Maw. Bulkfin (Quem’s), 111. (1886) p. 3. 
N U R  N E E ,  C.-Zm Behandlnng mikroskopimher RaPiparste. (On the treatment 

Zeitschr. f. Wss. Hikr., 111. (1886) pp. 19-23 (1 fig.) 
ONDERDONK,  C.-Native S t y r e  

[Recommending native liqmdambar From the tree for mounting.] 
Mb. Budfetin (Queen’s), IIL (1856) p. 8. 

PFITZNER, W.--Znr Kenntniss der Kerptheilung bei den Protozoen. (On 
nuclear division in the Protozoa.) 

[Method of preparing O p l i n a .  Amer. Natural., XX. 1886, pp. 408-10. See 

Mwphol. Jahrb., XI. (1885) pp. 454-67 (1 fig.). 

Miw. Bulletin (&wen’s), 111. (1886) p. 3 (2 figs.). 

[First English opticians that made cemented work were his grandfatlier 
and A. Ross. In pm-balsamic times 
serum from h u m  blood waa used.] 

Engl. Mech., XLIII. (1886) p. 174. 

[I. To transmit sections by mail (post). 2. To mark desirable parts of 
mounts without Maltwood finder or special diamond. 3. To safely 
handle fresh balsam mounts. (TWO pieces of thin gummed paper, 
3/8 in. square, applied to the slide on opposite sides of the cover-glass, 
extendiug about 1/16 in. upon the cover.] 

Proc. Amer. Soc. Aficr., 8th Ann. Meetiog, 1885, pp. 124-5. 
Rocellin. [Post.] Thd Microscope, VI. (1886) p. 95. 
santonine, preparing. 

Joum. of Micr., V. (1886) pp. 118 and 119. 
SCEIEFFEBDECKER, P.-lKittheilung veertreffend dosvon mirverwandtebnilin- 

Zeitschr. f. Wiss. MiRr., 111. (1886) pp. 41-3. 
SEDOWICK, W. T.-An alcoholic drip for the Thoma-Jung Microtome. [Post.] 

Amer. Natural., XX. (158ti) pp. 488-90 (3 figs.). 
SEANKS, S. (3.-A method of mounting several groups of small microscopic 

Anzer. Xon. Micr. Journ., VII. (1886) pp. 64-5. 

11th Ann. Rep. Am?:  Post. Micr. Club, 1886, 1’. 14. 

Proc. Amer. Soc. &Ik., 8th Ann. Meeting, 1585, pp. 5G-90 (1 fig.). 

Jmrn. New Pork X c r .  Soc., 11. (1S86) pp. 13-6, 18-9. 
S M IT H, T.-Notes on the Biological examination of Water, with a few statistics 

Amer. blon. Nicr.  Journ., VII. (1586) pp. 61-4. 
STEEL, T.-Method of monnting objects with Carbolic Acid. [Post.] 

Scientif. Enquirer, I .  (1986) p. 41-3. 
S T R EN o, A.-Ueber e s g e  mikroakopisch-chemische Reaktionen. (On some 

Nms Jahrb. f. Mineral., Geol., u. Pukeontol., I. (1856) pp. 49-61 (6 figs.). 
S u M I E R 8, H. E.-New method of k ing  sections to the slide. [Su/m, p. 545.1 

The Microscope, VI. (1886) pp. 66-7. 

[Directions for examining urine. Also 88 to mechanical stages. Post.] 

of microscopical preparations. [Post.] 

this Journal, ante, pp. 258-60 ] 

Pierce’s (J.) Cell for Opaques. [Supra, p. 546.1 

P R I  s M AT I Q u E-!l’ransparent Cements. 

(Cf. ante, p. 337, Edmuads, J.) 

R E Y N O L U B ,  R. N.-Remarks on knproved Methods. 

[Directions by H. F. Parsons, C. F. Tootal, and A. Nicholson.] 

grb. (Communication on the anilin-green employed by me.) [Post.] 

objects under one cover. [Post.] 

19 ,, Mounting Starch. 
[Very thick Farrants’ solution is the best.] 

[See Vol. V. (1885) p. 1097.1 

[Ante, p. 356, and remarks by the President, C. Van Brunt.] 

SMITE, H. L.-Mounting Media of High Refractive Index. 

,, ,, A new High-refraotive Mounting Medium. 

of Potomac drinking-water. 

micro-chemical reactions Contd. 
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SUMMERS, H. E.-Improved method of oonstrncting Slide Cabinets. 

TAYLOR, G. H.-Water-washed Diatoms. 

[Post.] 
Proc. Amer. Soc. Yicr., 8th Ann. Meeting, 1885, pp. 108-9 (1 fig.). 

[Dewribes the procavs of cleaning diatom from mud by treatment with 
clean water, without the use of a c i d e a t  one point boiling in water with 
the addition of a little cooking soda.] 

Proc. Amer. Soc. Micr., 8th Ann. Meeting, 1885, pp. 207-8. 
,, Cleaning Diatoms from Marine Muds. 

’IDetailed directions.] Bid., pp. 208-10. 
TAPLOR,  J. E.-Ennting for Amebas. 

TAYLOR, T.-Butter and Fate. To distinguish one fat from auothrr by means 

[General examination of butter and its substitutes by the naked eye. 
Microscopic test. How to crystallize butter and other fata, and separate 
thecrystals so as to be seen with the naked eye or pocket lens. The 
butter of several States examined. Mounting butter cryatals. Sulphnric 
acid and other tests fiir butter, oleomargarine, and butterine. How to 
detect the crystah of lard by the eye, unaided by B lens. General notes.] 

Proc. A m .  Soc. dlbr., 8th Am. Meeting, 1885, pp. 128-38 
(no plate yet) pp. 234-5. 

The Microscope, VI. (1886) pp. 78-9, see also pp. 85-6. 

po avoid curling up of legs, allow it to walk ou the slide, then drop 

Jown. of Niw., V. (1886) p. 119. 

[Directions by T. S p p s o n  and V. A. L. for preparing.] 
Sckntg. Wyuzrer, I. (1886) pp. 55-6. 

(Report of Committee of Amer. 600. Micr. as to collecting, storiug, and 
circulating typical slides of mounted objects and illustrations of special 
methds, and recomtuendation to the Society “ to  acquire, hold, and 
circulate the same.” 

Pvoc. Amer. Soc. Nicr., 8th Ann. Meeting, 1885, pp. 246-7. 

Zeitschr. f. Wiss. Zool., XLIII. (1885) pp. 87-143 (1 PI.). 

[Soaking in carbolic acid will destroy vitality without affecting the appear- 

11th A m .  Rep. Amer. Post. Micr. Club, 1686, p. 14. 

c“ Hegularly go to pieces in the circuits,” and comment by R. Hitchcock. 
“This we believe need not be. Curtain-rings are exceedingly useful in 
mounting, and it will be a pity if we must give them up.’’] 

11th Atin. Rep. Airier. Post. Micr. Club, 1886, p. 15. 

[Unfavourable reports of experiences with it, and comment by R. Hitch- 
11th Ann. Rep. Amer. Post. Mkr.  Club, 1886, p. 15. 

Amer. Urn. Hkr. Journ., VII. (188ti) p. 56. 

[Supra, p. 530.1 
S C I . - G O S S ~ ~ ,  1886, pp. 113-4. 

of the Microscope. 

,, ,, [Reply to Prof. Weber.] 

THOMPSON, J. C.-Mounting Dernkznyssus. 

tolerably cool glycerin jelly on it, and then warm cover.] 

Trichophyton tonsurans. 

Typical Slides. 

Also ruks  for storing and circulating the objects.] 

U n E, H.-Ueber die Eitokenporen der terricolen Oligochreten. 

V A N  BsUNT.See  Smith, H. L. 
V o B c E, C. M . - U g  Insects’ Eggs. 

ance for a dry or balaam mount.] 

[Methods for showing doreal pores of terricolous Oligochseta. Post.] 

WCARD], R. H.--C.artsin-ring MoUIitSa 

W t e  Zinc Cement. 

cock.] 

WVHITBIAN, C. O.--N&Wal Wection. [Leeches.) rsupra, D. 540.1 


